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PREFACE. 

Th* system of transliteration used in the present volume is that 
which has been adopt*! in the Gasetteer of the North-Western 
Provinces. For the vowels it is briefly as follows * 


• as la 

* woman.* 

■ as la ‘poll/ 

4 „ 

«father.’ 

S • Tala.* 

¥ W 

« N 

r «nj-’ 

at m 'aiala.* 

• 

1 f9 

'bit.* 

o „ 'hole.* 

• » 

'machine.** 

am aa ‘oa*lu'h 


The original plan of this Memoir provided for a thorough ex* 
nmination of the country between the Tons and the Ktli somewhat 
on the plan of Tennent’s Ceylon, and in addition a less detailed 
summary of our knowledge of the Himfilaya-Tibetan region. It 
was believed that only thus could the physical unity and with it 
the historical connections of the entire region be correctly under¬ 
stood. From or through the Himalaya came the pre-Aryan and 
Aryan races now inhabiting India, as well as the successive waves 
of Boktrian, Skythian, and Musalm&n invaders who have conquer¬ 
ed in historical times. As we shall see hereafter, forms of 
belief having their origin in or beyond the Himilaya have influ¬ 
enced the religious systems of India from the earliest ages to the 
present day, so that for the political and religious history of the 
plains an adequate conception of the physiography, ethnography, 
*nd history of the Him41aya- f Rbetan tract is a necessary prepara- 
ion. It is to be regretted that this extended programme cannot 
e carried out, but the pressure of official duties prevents its com- 
etion, and all that can now be attempted is to work up the mate- 
als have been collected for the Himil&yan districts of the 
orth-Western Provinces. At the end of Chapter I. will be found 
series of ( References' to materials illustrating the history and 
sources of the Himalaya from Asim to Afghinist&n. These were 
Elected in continuation of a plan suggested by Mr. R. N. Cost in 
166 for the preparation of a * Catalogue raiaonnd of every kind of 
rioted information connected with theNorth-Western Provinces;' 
id I certainly know of no better aid to good administration 
i index to the special and local reports of those engaged in it. 
be necessity for snch a catalogue has ceased in great part wtih 
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the publication of the District Memoirs, bat there are subjects of 
general importance which the publication of the local accounts does 
not subserve. One of these is the history, using this word in its 
widest sense, of the H im&laya-Tibetan region, and I offer the refer¬ 
ences as the nuoleus of a complete index to our knowledge of its 
physiography, products, peoples, and institutions. 

As observed in the foot-note to Chapter I., much remains to be 
done, but at the same time very much more has been accomplished 
than is generally known. Scientific and economic botany have 
been carefully explored; the chapter on economic mineralogy leaves 
little to be desired : those on meteorology and geology have been 
brought up to the level of our present scientific knowledge; and the 
introduction to physical geography gives a popular and suggestive 
summary of the information that we possess, whilst the references 
afford a guide to materials for the study of details. Ail this is new, 
or embodies information buried in correspondence and reports, and 
practically as inaccessible to the public as if it had never been com¬ 
mitted to writing. To General Riphard Strachey I am indebted 
for the use of an unpublished work of his own on the physical 
geography of the Himalaya, which has been specially made use of 
in the chapters on 1 Geology' and 1 Meteorology.' Mr. H. B. Med- 
licott, Superintendent of the Geological Survey of India, prepared 
the chapter on ‘ Geology,' and Mr. S. A. Hill, Meteorological Re¬ 
porter to the Government of the North-Western Provinces, contri¬ 
buted the valuable chapter on 1 Meteorology.' Dr. King, Superin¬ 
tendent of the Royal Botanical Gardens, Calcutta, furnished the 
list of the flora of Western Garhwftl, Dehra Ddn, and Jauns&r- 
Biwar, and Dr. Watson, the list for Eastern Garhwdl, Kumaon, and 
the Bh&bar. To General Strachey I am further indebted for the 
list of plants collected by himself and Mr. Winterbottom in Ku- 
maon, GarhwAl, and the neighbouring parts of Tibet, and which 
has never before been published. This list has been admirably 
edited by Mr. F. Duthie, Superintendent of the Botanical Gardens 
at Sah&ranpur, to whom also I am indebted for the sketch of the 
history of the Tea industry in the Him&layan districts. The sheets 
of the portions relating to economic botany have had the criticism 

Dr. Watson and Mr. Duthie; and for the forest history Mr. 
Greig and Major Garstin have advised me in many matters of detail. 
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Of the mff, the map of Kumaon was prepared under the instruc¬ 
tion! of Colonel Walker, BJG., Superintendent of the GreatTrigono- 
metrioal Survey, and is the result of great labour and oare for detail s 
indeed, a less accurate map might possibly be more useful. The 
great ‘ one-inch to one-mile’ sheets were photographed down to a 
•mailer scale and sent to me. I then obtained the correct names in 
Hindi of all the villages, riven. Ac., in Kumaon and GarhwAl (about 
8,000) and entered against eaoh the correct transliteration for use in a 
new edition of the large maps, and then drew up a draft list of names 
for the district map. I desired to enter the names of all halting-places 
on every ordinary route : villages in whioh the poiw&ri usually re¬ 
sides; plaoes of note ; trade-centres; and all villages containing over 
one hundred inhabitants. After much trouble, correspondence, and 
inquiry, this was fhirly accomplished. The villages retained were 
marked off on the photographio copies of the maps, and these were 
returned to the Surveyor-General with lists showing'the actual and 
revised spelling for the farther compilation. In addition, the prin¬ 
cipal lines of road have been laid down, and for the first time the pattis 
or subdivisions adopted at the recent settlement by Mr. J. Beokett 
have b een shown. In the trans-Himfilayan portion to which the sur¬ 
vey had not extended I have added places from the village maps pre¬ 
pared by the patwiris, and in their selection was aided by Mr. Beokett 
The map of the Hi mAlaya-Tibetan region is taken from one prepared 
by Mr. Trelawny Saunders, omitting the eastern portion. The geolo¬ 
gical map is a revised copy of that which accompanied General 
Strachey's paper ( On part of the Him&laya Mountains and Tibet' 
read before the Geological Sooiety in 1851. ft may be necessary 
to explain that these volumes are not intended to be solely a popular 
account of the districts which they describe, but to contain, first of 
all, a record of all facts of permanent scientific or eoonomio value 
that have been gathered by me during my visits to Kumaon and 
the Dehra Ddn or which have been oontributod by others. This 
work has occupied my leisure time for several years, and I can only 
hope that the labour and care bestowed on it will be of some use to 
my successors, and enable them to produce a more worthy record 
for those who are truly interested in the moral and material pro¬ 
gress of the North-Western Provinces. 

Bombay, 

na.ftwmbr, 1881 . 


X. f. ATKINSON. 
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Limitation of work. 1 


Under the name Himalayan districts of the North-Western 
Provinces of India we include the British 
district* of Kuinaon, GnrhwiU, Titrii, Dohra 
Dun and Jaunsiir-Bawar, and die independent butte of Tihri or foreign 
Garhwdl, comprising tho tract within the Him&lnya bounded hy the 


1 The collection of materials f»r tire 1 Memoir on the Kuinaon IlimAlaya' has 
Irecn in progress since 1872, but otiter mid more pressing duties have hitherto pre¬ 
vented their arrangement for publication. It wn* then intended to give a* ennt|>lcic 
n description of the entire Himalaya q* the mean* at our dia|reaal would permit. 
There i* little hope, however, that the leisure necessary for such an undertakfug will 
occur witlnn any reason Aide time, aiul it therefore seems Irettcr to work up tltc 
material* already existing in timir present form titan to wait until opjrertuiiityi* found 
for completing the original design. There are many and great gap* in our informa¬ 
tion regarding Kamaon, but the first step toward* remedying this defect will Ire this 
attempt to take stock of our present knowledge, which is far more complete than Is 
supposed. Without the aid of the materials entrusted to me hy General B. Htraetaey, 
Sir John Strachey. Mr. J. H. Batten, Budradalta Pant, and others, whose assist¬ 
ance will be found acknowledged in the preface, aa well aa the eo-operation of 
Mr. H. B. Medlieott, Mr. B. A. Hill, Mr. Dtithic, Dr. King, Dr. Wataon, Captain 0. 
Marshall; and others, my own work would Ire very meagre mid unsatisfactory, m 
well from the great range of subjects discuased aa from their frequent special, aad 
technical rbandcr, 
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Tom on the west, and the K41i or S&rda on the east The adjoining 
portion of Tibet, to which British subjects resort for the purposes 
of trade, or in order to visit the sacred lakes, also comes within the 
scope of our investigations. A glance at the accompanying map 
will show both tlie HiinAlaynn and Tibetan portions of the tract 
with which wo are concerned form but a small slice or segment of 
a greater system, which must be stodied as a whole before an 
adequate conception of the structure and relation of its parts can be 
arrived at. Tho Himalaya itself is but the southern belt of that 
groat girdle of mountains which encloses within them the country 
of which the sonthem half is commonly called Eastern Tarkistun. 
From or through the southern slope of the Himalaya flow the great 
riven known as the Indus, Ganges, and Brahmaputra. To the east, 
the continuation of the Himalaya is traced in the mountain ranges 
through which flow the Yang-tse-kiang and the Hoong-ho, and 
which are prolonged to the north in the Ala-sh&n, Inshin, and 
Khing4ian mountains. The lost of these ranges joins the YabTonnoi 
Khrebet branch of the Altai system at right angles in about 55 ' 
north latitude. The Yablonnoi mountains are the north-eastern 
continuation of the Altai range and form the water-parting between 
the Lena and the Amour. The Altai rises, on the right bank of the 
Irtish river, at the north-western angle of the central plateau, and 
separatee the Upper Gobi from the Siberian steppes. It consists of 
a belt of mountains varying in breadth from 400 to 1,000 miles, 
though in one place contracting to 150 miles, of no greet elevation, 
and descending in n succession of broad terreoes to tho Siberian 
plains. It is pierced by the riven draining into Lake Baikal, and, 
east of the 88th meridian, consists of three almost parallel ranges— 
the Sais ns k , Tangnon, ami Ulnngomuln. From the sources of the 
Kfara-Irtish the Barlnk Orochnk and Zungarian Ala-tan connect 
with the TuuoHih&n, the Celestial mountains of the maps, in which 
are the sources of the Syr-Darya or Jnxnrte*. The Tum-ehitn to 
the north and north-east of Kashgar consists of a series of parallel 
ranges having a direction from the east to west and an increased 
elevation as they proceed northwards. They abut on the elevated 
mountainous region known as the Alai and Ffcmfr plateau, the 
latter of which contains the source of the Ozus in the little M 
or lake of the lesser PSrair. The eastern margin of the Pimftr is 
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described by M. Severtsof, who visited it in 1876, is neither ft 
mountain chain nor the precipitous extremity of a table-land, bat¬ 
on extensive mountainous region filled with numerous ranges. The 
peak measured by Hayward (21,000 feet), and the TAgharma or 
MuztAgh-Ata peak measured by Trotter (25,350 feet), and supposed 
to form a part of the Kizil-Art range connecting the Tian-shAn with 
the HimAlayan system, are now reported to be only the culminating 
points of groups of Rnowy peaks separated from each other by a 
distance of over thirty miles. The intervening country contains 
the basin of the littie Kara-kul luke surrounded by a complicated 
system of short and comparatively low monntain ranges having 
an altitude of from 14,000 t-o 15,000 feet These ranges, however, 
connect with the Hindu Kush, KArakoram, and Western HimAlaya, 
and thus complete the girdle of mountains from one or another 
side of which flow all the great rivers of Asia. 


Kaatern TurkisUn. 


The country thus defined forms a part of the great Empire 

of Cliina. To the south lies the rugged, 
elevated plateau of Tibet, regarding which we 
shall have more to say hereafter. To the north of this comes the 
depression known as the Lob-nor basin, which receives the drainage 
of the northern slope of the Tibetan plateau called, in the 39th 
degree of north latitude, the Altyn-TAgh range, but more generally 
known as the Ituen-lnn, a name given probably from some well- 
known jaws. The drainage from the eastern slope of the Tian-sliAn 
flows in the sarno direction, as well as that from the south-eastern 
slopes of the Altai range ; but all is swallowed up in the great sandy 
desert of Gobi, which at one time apparently formed the bed of an 
ancient sea some 300,000 square miles in extent According to 
Prejevalsky this plateau varies in height from 6,000 feet on the 
margin to abont 2,000 feet in the middle. It is intersected from west 
to east by a depressed valley called Shamo, or ‘sea of sand,' contain¬ 
ing salt West of this lies the Han-hai, or * dry sea. * Prejevalsky 
has crossed the desert between Kuldja and what may torn out to 
be Lob-nor, lying in east latitude 90° and north latitude 39* 30/ and 
found himself at only 2,500. feet above the level of the sea on the 
hanks of the Tarim. To the west, the desert presented a thin loam 
impregnated with salt, and to the east a plain of drift-sand. 
Towards the Knrugh-tAgh hills, from which he descended on the 
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desert, lay a belt of pebble and gravel some 15 to 18 miles wide* 
Ho also crossod the desert to the north between the Ahnshdn range 
nnd Urga, where ho found it to vary in height between 3,000 and 
5,500 feet, whilst it still preserved its sandy character. On the 
route between Urga and Knlgan explored by the same traveller, 
there is a great depression towards the middle, where the elevation 
in as low as 2,400 feet. Here the soil of the Gobi proper is 
composed of coarse reddish gravel and small pebbles interspersed with 
drifts of yellow shining sand. Leaving theso regions, we shall in 
future restrict ourselves to the southern plateau, of which the Kuen- 
Inn mountains are the northern boundary, nnd which is so intimately 
connected in its physical relations with the Himalaya. 

Before proceeding with our examination of the structure of the 

Early attempts at gone- Him&layii-Tibetan region, it will be convo- 
Taiisation. nient to pass in review tho different theories 1 

that have been advanced in regard to its systematic geography, 
sinee a complete understanding as to what has been done in this 
direction mil enable us to arrive at some conclusion as to what 
remains to l>e done. Captain Herbert, who conducted tho mineralo- 

gicol survey of the Him&layan country 

JuiKrt. between the Kali and the i?atlaj in 1818, was 

the first who attempted to givo a general account of its physical 
characteristics. His description* was intended to serve as an intro¬ 
duction to liis geological account of the Himalaya, as well as to bo 
a distinct contribution to general geography ; the existing works on 
the subject “ boing singularly deficient in details, as well as errone¬ 
ous in the few that are given. ” His idea of tho country north of 
India was apparently derived only from maps. He describes it as a 
largo central space strongly marked by tho feature that it was little 
intersected by rivers, whilst from its sides flowed tho streams which 
united to form tho greatest rivers in the world. As tho source of 
every river must be higher than any other part of its courso, ho 
inferrodf that the zone in which those rivers originated must bo 
higher than tho plains through which they flowed to seek tho ocean, 
and that the entire central tract itself was completely surrounded by 
lofty mountains. He considered tho upper beds of the Brahmaputra 

* fvr a brief nummary of these theories see Hr. C. R. Markham*# * Memoir on 
the Indian Sorveys,* p. 311. » J, At. 8 m. Ben., XI.. Pt. I.. p. x. 
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and the Sathg as forming part of the barrier zone which surrounds 
the central tract, and not as a port of the plateau itself. He 
further showed that the true “ line of boundary is undoubtedly the 
of water-heads, and that this is by fto means synonymous with 
the line of greatest elevation.** At first view the arrangement of 
the mountain masses in the tract between the K&li and the Batlaj 
appeared to be irregular and confused, but by tracing the courses of 
the rivers and their tributary streams, a clue was found to lead the 
observer out of this labyrinth. “ By connecting their sources aud 
by following out the devious windings of the several feeders, an idea 
is obtained of the extent, the direction, and the connection of the 
several ranges. * • * Instead of a succession of parallel and continu¬ 
ous ranges running south-east to north-west, and rising one behind 
tho other ip regular array and increasing elevation till the series 
is closed in the farthest distance by the line of snow-clad peuks, we 
see only one continuous range of any extent forming an irregularly 
curved line which bends ronnd the tract, commencing on the north¬ 
east angle, and with a north-westerly direction, which it gradually 
niters to a south-easterly one on the south-west angle, and latterly 
due south just before it is lost in the plain country. This range 
forms one of the boundaries of the basin of the Satlnj which bends 
around the convex side, while within its concavity arc contained the 
numerous sources of the Ganges.” This he called the Indo-Gnn- 
gctic chain, “ a ramification of that more extensive line of wnter- 
hends which would exclude from the central plateau all the mountain 
tract watered by the Sanpu and the Indus as well as by the Ganges. 
Next in extent are the two principal ramifications separating the 
basin of the Jumna from that of the Ganges, and the basin of the 
latter from that of the K&li. From these two principal ramifica¬ 
tions proceed a number of minor ones which, bat for the assistance 
derived from a study of the course of the rivers, would almost bid 
defiance to any analysis. Transverse ridges, several thousand feet 
higher in elevation, ramify from the Indo-Gangetic chain towards 
the Ganges basin, and a line or plane connecting their summits 
would be that of the greatest elevation, which, however, has no 
connection with the disposition of the water-heads. It is a fact that in 
a lino of 500 miles two summits are found exceeding five miles in 
perpendicular height, not isolated, but connected to appearance by a 
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regular aeries of peaks of very tittle inferior elevation. If we 
confined ourselves to heights of21,000feet, we should find a connected 
tine of peaks extending over 1,000 milee; that is, one apparently 
without breaks, but in reality connected only through the tine of 
water-heads from which they ramify. Whether the word 1 tine* or 
* plane* is used, the idea of considerable breadth must be conceded, 
and in that case its surface would be very irregularly studded with 
peaks, and in this way it may be said to be parallel to the common 
boundary of mountain and plain land, and to intersect instead of 
bonnding the river districts.** The above summary gives a remmd of 
Herbert’s speculations on the physical structure of the Himalaya. 
His errors were those of his time, when the knowledge even of 
descriptive geography was in its infancy. He was unable to recognise 
the unity of the great central mass and its bulwarks, and was wrong 
in saying that the groups of snowy peaks intersected the river basins, 
when, in fact, they bound the drainage area, and are the determining 
causes of its existence. Still Herbert is to be remembered as the 
first who attempted to give a systematic account of the Him&laya 
as a whole, 1 and is therefore worthy of a prominent place in this 
brief notice of its geography. 

Next to Herbert comes Hodgson, who in an admirable article in 
Hodgson the Asiatic Society’s Journal* also alludes to 

the difficulty experienced by a traveller in 
the Himalaya in getting “ rid of that tyranny of the senses which 
so strongly impresses almost all beholden of this stupendous scenery 
with the conviction that it is a mighty mace without a plan. ** Hit 
first step towards freedom was his grasping the fact “ that the vast 
volume of the Him&layan waters flows more or less at right angles 
to the general direction of the Him&aya, bat so that the num¬ 
berless streams of the mountains are directed into a few grand 
rivers of the plains either at or near the confines of the two 
regions.*’ Secondly, a study of the river systems tike the “Sapt 
Gandaki** and the “Sapt Kausiki” urged him “to discover, if 
possible, what cause operated this marked convergence of innumer¬ 
able transverse parallel streams, so at to bring them into a eerier of 
distinct main rivers.** Thirdly, he found that "the tranaoendant 

1 Neither Komoft, Vlgne, Jeeqoemont, Hooker, Shaw, Hcndereon, nor Bellow 

^ "oflija as i whole. 1 J. A». See. Ben., 
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deration and forward position, at right angles to the line of gh&ts of 
the groat snowy peaks, presented that casual agency: the remotest 
radiating points of the feeders of each groat river being coincident 
with the sneoessive loftiest masses belonging to the entire extent of 
the Himalaya. ” The great peaks bound and do not intersect the 
principal Alpine river basins, as Herbert had thought, and, by 
so bounding, create the basins, whereas their intersection wonld 
destroy them. Hodgson's Himalaya proper is the gh&t line or 
watershed between Tibet and India, and the watershed between the 
valleys of the Indus and Sanpn and the groat plateau is called by 
him the Nyenchhen Thangla chain. Tie cause of the convergence 
of the various streams which form the great rivers upon or near the 
verge of the plains is shown by him to be “the superior elevation of 
the lateral barriers of these river basins, between which there are 
synclinal slopes of such decided preponderance that they overrule tho 
effect of all other inequalities of surface, how vast soever the latter may 
sometimes be.” These lateral barriers are crowned by the great 
peaks which stand forth from the watershed and send forth south¬ 
ward ridges proportionally immense. Equally effective with the 
divergent power of these peaked ridges is the convergent power of 
two ridges upon the single contained river basin. “ The synclinal 
lines from the inner faces of the two adjacent ridges draw the waters 
together, and because these ridged peaks are the loftiest masses of 
the entire mountains, the effect of all other masses, even that of the 
spine of Him&chal or the ghdt line of the snows, is overruled or 
modified, so that hi the most rugged region on earth a very limited 
series of distinct main rivers appear in the plains from innumerable 
independent Alpine feeders.” We may assume that where the 
loftiest peaks oocur f there is a proportionate intumescence of the 
general mass, and therefore that these grand peak-crowned ridges 
determine the essential character of the aqueous distribution along 
the entire line. A further proof is adduced from the fact that the 
lower rivers, which take their rise in the middle region, do not 
show tins unitizing principle^ such as the Bdgmati and Bdmganga. 
With regard to the mountain systems, Hodgson divides them into 
the lower, central, and upper; sub-dividing the first into the sand¬ 
stone range with its contained Diins or Mdris, tho Bhdbar or tdl 
forest, and the Tarii. The lower region extends from the level of the 
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plains to 4,000 feet above the level of the non; the central region 
from 4,000 to 10,000 feet; and the upper region to the watershed 
or ghat line: divisions which fairly correspond with the distribution 
of both organic life and inorganic matter. Though unable to follow 
Mr. Hodgson in all his theories and the deductions tliat he draws 
from them, credit must be given for his recognition of the position 
of the great mountain masses in regard to the alpine river basins 
and for his appreciation of the influence of climatic conditions on 
the animal and vegetable world. 


Captain R. Stinrhcy. 


Captain (now General) R. Stmchey, in his paper on the Physical 

Geography of the Provinces of Kumnon and 
Garhwal, read before the Royal Geographical 
Society 1 in 1851, pointed out distinctly for the first time tliat the 
Himalaya was in truth the brjad mountainous slope of the great 
Tibetan table-land descending to the plains of Northern India, 
while a slope of corresponding character descending to the north is 
known as the Kuen-lun. He remarks that the great peaks in 
Kumaon and Ghirhw.il “are not found on a continuous ridge, but are 
grouped together in masses that are separated one from the other 
by deep depressions, through which flow the streams that drain 
those parts of the mountains that ore immediately contiguous to the 
north. 1 ’ To the east the same sort of arrangement obtains, but to the 
west it is much less distinct. Hie river-beds to within a distance of 
ten miles in a direct line from the snowy peaks seldom exhibit a rise 
of more than four or five thousand feet; but when we cross “the line 
on which the great peaks are situated, the ascent very rapidly 
increases, and a very few miles carries the river-bed up to an altitude of 
nine or ten thousand feet; thus showing that the sudden increase of 
height of the mountains along this line is not confined to the peaks 
alone, but is a general elevation of the whole surface.” Dr. Thomson 1 

substitutes the name cia-Satlaj Himalaya for 
Herbert’s Indo-Gangetic chain, and gives the 
name traxuhSatlaj Himalaya to the chain which, commencing in 
KailAs, separates the waters of the Satlaj from those of the Indus. 
He refers to these two great chains the whole of the mountains 
between the Indus and the plains, and says : “ The northern boundary 

IJ, ft 0. ft, XXL, p. 67: adopted in SomerrOk'a Pbjnrical Oengmphj, 7th 
edlfl^eTLSadoB. 1S77. p. 56. - * Travel*, p. 456. 


Dr. T. Thomson. 
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of Tibet is formed by the great chain north of the Indus, to which 
Humboldt gave the name Kouen-lun”: and again, that every part 
of Tibet is traversed by mountains having their origin either in the 
trans-Satlaj Him&laya or the Kouen-lun. So far the unity of the 

Himilaya-Tibetan region is acknowledged 
Major A. Cuaniagham. ^ ^ j g distinguished traveller. Major A . Cun¬ 

ningham 1 makes the Bara-lacha range, which forms the watershed 
between the Indus and its five affluents, the continuation of the main 
Him&laya or watershed between the Sanpu and the Ganges. To the 
south of this lies two distinct and independent ranges stretching in 
the same goneral direction from south-east to north-west, which ho 
calls the mid-Him&laya, or Pir Panj&l, and the outer or sub-Himd- 
laya, leaving the name Siwdlik unchanged for the lowermost sand¬ 
stone ranges. Beyond tho Him&luya the same system of parallel 
chains is observed, comprising at least three distinct ranges of moun¬ 
tains, which Cunningham proposes to call the trans-Him&layan, or 
that which divides the head waters of the Satlaj from those of tho 
Indus and extends to the western limits of Ttongdo and Astor; 
second, the Kail&s or Gangri range which runs through the midst of 
Western Tibet along the right hank of the Indus to its confluence 
with the Shay ok; and third, the trans-Tibetan range, also called 

Bolor and Kdrakorum. These distinctions are 
Cantam H. Stiachey. . , , , . , . , » 

however, purely local and geographical and 

are so far convenient and to be accepted. Captain H. Strachey, in 
his paper 2 on the Physical Geography of Western Tibet, shows us that 
tho Indian watershed is not the Great Him&lay a as seen by the Indian 
observer, but is found in a succession of valley heads much depressed 
and penetrating that mass to snch a depth that the passes from India to 
Tibet are never visible from any station fairly south of the perpe¬ 
tual snow. The Turkish watershed divides the waters of Tibet from 
those of Turkistdn, including Khoten and Kashgar. “ The general 
plan of the mountain system of Western Tibet appears to consist of 
a series of parallel ranges running right across the breadth of the table¬ 
land in a direction so extremely oblique to the general extension of the 
whole as often to confonnd the one with the other, or to convert die 
transverse direction to a longitudinal one. Short transverse necks 
connecting the main ranges in some parts, and cross fissures cutting 
1 LaiUk. p. 41, * London. 18>L 


3 
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Sir H. Bawlinson. 


through them in others, together with projecting spurs of a secondarj 
order, will suffice to convert the supposed primary arrangement 
into all the existing variety of valley and drainage.** The great snowy 
peaks lying mostly on the terminal bntt-ends of the primary ranges, 
sometimes widened by lateral spurs; and the Tibetan passes crossing 
the low connecting links, whose alignment forms the main watershed, 
but not the main mountain-crest.” Sir H. Bawlinson 1 recognises 

the unity of the entire mass, and writes 
that the “ whole country between India and 
Tartary may be considered as a broad mountain range, the Himalaya 
forming the southern crest, and the Knen-lnn the northern. The 
direction of this range is from east to west, trending to the north¬ 
ward, while the parallel chain which bounds Siberia to the south, 
and tbo Cuter crest of which is the Tian-shkn, trends somewhat to 
the south } so that at a short distance to the west of YArkand and 
KAshgar the great interior depression of Chinese Tartary terminates, 
and the bounding ranges coalesce in the elevated table-land of PAmir.” 

We have now come to the theory sot forth by Mr. Trelawny 

Saunders,* Geographer to the India Office, 
according to whom the summit of the Hima¬ 
laya consists of a double range of peaks enclosing a series of valleys 
running parallel to the axis of the mass, and which he wonld call 
the northern and southern Himalaya respectively. The first of 
the two forms the water-parting between the Ganges basin and 
that of the Sanpu. To the latter must be assigned nearly all the 
great snowy peaks which are seen from the plains of India, 
and which are separated from the former by the valleys already 
mentioned. These valleys are comparatively elevated, and at 
length burst through the southern range by intersecting gorges. 
Both Herbert and Hodgson are set aside, and the great peaks are 
described as forming a chain, broken at intervals by intersecring 
gorges. “ The upper valleys of the Sanpu, the Satlaj, and the 
Indus appear to form a huge elevated trough separating the 
Himalaya from the northern part of the table-land of Tibet and from 
the snowy range into which the table-land contracts at its western 
end.*' This range is crossed by the MuztAgh, KArakoram, and 


Mr. Saunders' theory. 


Moos 


1 England and Husain in the East; London, 187S, p. 238, 
>untains and Him Basins of India: London, 1870. 


* Sketch of the 
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Mr. Mnrkhm. 


and Changchoumo posses, and is remarkable for the groat length of 
its glaciers and the great height of its peaks. The Indus forms its 
southern base ns well as the northern base of the Himilaya. The 
Indus, fiatky, and Sonpu, “ are tho only rivers which, washing tho 
northern hose of the Him&laya in channels parallol to the range, 
brook through the entire breadth of the range and water the plains 
at its southern base.” Tho eastern base of the mountainous Highland 
of Tibet is marked by the Min river, and on tho north-cast the slope is 
defined by tho basin of the Hoang-ho. From the latter river west¬ 
ward to tho Muzt&gh tho Kucn-lun mountains descend to the plains 
of Gobi from tho northern edge. Theso unite with tho Him&laya, 
Pamir, and Hindu Kush in the lofty peak or knot callod Posht-khitr 
or Taghdambosh. The accompanying map, prepared by Mr. Saundors 
for Mr. C. R. Markham's Memoir on the Indian Surveys, will 
illustrate better than any further quotations his views on the subject 
of the relations of the groajt mountain systems, as well as serve oar 
own purpose. Mr. Markham 1 divides tho Him&layan system into 

three great culminating chains, which he calls 
the inner, central, and outer, running more 
or less parallel to each other from tho gorge of the Indus to that of 
the Dihong. “ Tho lofty region of Great Tibet lies mainly between 
the inner and outer range, with the central chain, whenco most of 
the rivers of Northern India toko their rise, ranning through its 
length.” The western extremity of his inner and most northern 
range is the KArakoram, which separates the Indus valley from the 
affluents of the Lob-nor system, and tho eastern section is the Gangri 
mountains of the map, the Nyenchhcn Thangh of Hodgson and 
Ninjinthangla or Nyenchhen-tang-la of Markham, which commences 
in peak or knot called Kailas. Parallel to the northern range runs 
the central rango, the eastern section of which commences at tho 
Mariam-In pass near the Kailis peak. ‘ r Here a comparatively low 
saddle connects the northern and central ranges and separates 
the valley of the Batlaj from that of tho Brahmaputra. To the cast* 
ward the northern side i>f the central chain forms the southern 
watershed of the Brahmaputra, whilst on its southern slopes ore the 
sources of many important rivers, which, forcing their way through 
tho southern chain of tho Him&laya, eventually join the Ganges or 

> Tibet, p. xxiii., 197S. 
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the Brahmaputra.” The southern chain is made up of the series of 
snowy peaks which, to the east, overhang Nepdl, Sikkim, and BbntAn. 
Thus, Mr. Markham is at one with Mr. Sannders in his theory 
as to the HiraAlayan system, only substituting the terms “ inner 
or northern, central and enter or southern/’ for the terms “Gangri, 
northern and southern HimAlaya,” used by Mr. Sannders. 


A writer in the Calcutta Review 1 has taken objection to the 

creation of the southern chain, which, “being 
Calcutta Review. . , . - 

occasionally intersected by nvers of more 

remote origin, is not a chain at all, but a series of spurs running 
southwards from an extended line of elevation more to the north, in 
the neighbourhood of which the snid rivers rise.” He also suggests 
for the whole system the name Indo-Tibet&n, correctly urging that 
it is undesirable to give to the whole a name which belongs only to 
a part. Ho prefers simply to lay down two lines of watersheds, the 
northern corresponding for the most part with Mr. Markham’s inner 
range, and tho southern extending from Childs by the Zoji-la, 
Baralacha, Niti, and No passes to the Lagholangla above Shikatse. 
Ho then examines the river basins and dhows that Hodgson's theory 
regarding them is in accordance with facts ; that these basins derive 
much of their water from certain prominent peaks which, standing 
in advance—that is, southwards of the watershed—ore connected 
with it, and from wliifch ridges with dependent spurs'project, that 
serve as lateral barriers to the basins. “ The preponderating synclinal 
slopes of the ridges and spurs which ovenrrulo the effect of all 
other intervening inequalities of surface, however vast, cause the 
several groups of mountain streams between them to converge till 
they nnitc and constitute a main river near the edge of tho plains.” 
This is practically Hodgson's law re-affirmed in the full light of all 
that modem research has shown us regarding the geography of 
Tibet, the Kdmkormn and Kashgar, a terra incognita to our early 
writers. 


Both Mr. Markluim and Mr. Sannders have issued rejoinders 
Bejotaden ot lir. Mark- to tho criticisms in the Calcutta Review in 
hm and Mr. fmmdca. two articles in the Geographical Magazine* 

* Jsmuuy, 1877, p. 14ft. * By Ur. C. B. Markham la May, 1677, and Ur. 

Banndcnin Jnly, 1877, Geo. Mug. IV, 113,173»Loadoa* The other matter* in ooatio* 
veny between the reviewer sod Ur, Markham are omitted as foreign to tho mMect 
of this notioo. 



OF THE NOBTH-WESTEBN FBOVZVCBS. 


13 

Mr. chiefly confines himself to a defence of his use of the 

word ‘chain’ as applied to a series of culminating ridges, whether riven 
force their way through its gorges or not; hot Mr. Saunders goes more 
folly into the entire question at issue between him and the reviewer, 
and supports his arguments by a restatement of his views on the 
physical geography of the entire HimAlaya-Tibet&n system. For 
this purpose he draws largely on his “Sketch of the Mountains 
and River Basins of India,” already noticed, in which the theory 
of the southern chain of snowy peaks was first developed; and 
whether we agree with his deductions or not, we must consider his 
summary as a valuable contribution to our knowledge of the 
subject. He recapitulates the arguments in favour of considering 
the line of snowy peaks a southern chain, and concludes that 
they are entitled to that name, “ (1) as the oulminating summit 
of the southern or Indian slope; (2) as the common origin of a 
succession of rivers ; (3) as cut off from the northern range by a 
succession of remarkable valleys, sometimes very long, sometimes 
very deep, and sometimes very broad and flat, and all containing 
considerable rivers running parallel to the chains which they divide.** 
He objects to the inclusion of the mountain ranges on both sides 
of the troughs of the Indus and Sanpn under the term Himilaya, 
the northern watershed of those rivers composing the oontreforts, 
buttresses and slopes or escarpments of the great central plateau which 
they uphold and from which they cannot be separated. The table¬ 
land is Tibetan; therefore its southern slope cannot be called Himala¬ 
yan. The remaining portion of Mr. Saunders* article will be noticed 
as we proceed. 

The latest contribution to the physical geography of the Himalaya 

is to be found in Mr. H. Blanford’s Manual 1 

XrBtafud. and Mr. W. Blahford’s introduction 1 to 

the “Manual of the Geology of India.** In the latter work, 
which may presumably be taken as giving Mr. W. Blanford’s 
conclusions on the subject, he considers the Himalaya to form a 
curved belt of mountains with their convexity to the southward 
which mark the southern scmrp of the Tibetan plateau as the 

1 Physical Geography for the ate of Indian Schools, Calcutta. *CUea§hL 

1879, L, ix. It shouldbe remembered that (he tana. 'range', it used hen for geological 
trarpoeea which an not always the tame as those Intended hr geographers. Its 
peeeiae m ean in g depends on the content. 
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Kuen-lun define the northern. The western terminal portion of the 
Himalayan chain comprises a number of great ranges variously 
named. It is donbtfnl whether any of these “should be considered 
the prolongation of the main Himalayan axis, although, if any be 
really a continuation of the Him&laya proper, it is either the Fir 
Panjal or the Zanskar range." Geological considerations would 
lead him to suppose that “the main range commences on the west¬ 
ward in the Dhauradhar near Dalhousie, and extends to the east- 
south-east till it rises into the main snowy range of the north¬ 
west Himalaya. Many geographers distinguish two parallel ranges 
from the neighbourhood of Simla to the eastward; the snowy 
range proper, formed of the highest peaks (Saunders' theory), and 
a more northern ridge, forming the watershed between the Tibetan 
plain and the rivers running to the plains of India- Others consider 
the latter to be the true Himalayan range, and look on the higher 
peaks as belonging to the spurs between the rivers flowing from 
that range. It is certain that the great peaks, such as Nandadevi, 
&c., are separated from each other by deep valleys, through 
which flow streams coming from the northern range, and that, 
although the peaks of the latter are inferior in elevation, the 
passes by which it is traversed are much higher; but it has not 
yet been ascertained whether the great ptaks are on the strike of 
any continuous band of rock, or whether they merely consist 
of hard nuclei left undenuded.” There is little doubt that, until 
the geologist is able to assist us, the question whether the line of 
snowy peaks should be considered a true chain or merely spurs 
from the main water-parting must be left undecided. Though year 
by year fresh materials are added to our stock of knowledge regarding 
the Himalaya, they are yet too imperfect for us to offer little more 
than a suggestion as to the views that should be adopted regarding its 
structure. A glance at Mr. Saunders’ map will show us the vastness 
of the subject, and that the Him&laya of Kumaon and Garhw&l, 
with which we are more immediately concerned, is but a very 
small portion of the great girdle of snowy peaks that uphold between 
them the elevated plateau of Tibet Herbert showed us that this 
girdle, as seen from the plains of India, is not a continuous line of 
parallel ranges rising one behind the other, and increasing in devo¬ 
tion until the series is dosed.in the furthest distance by the line of 
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snow-clad peaks; bat that these peaks or groups of peaks ore 
ramifications from the tine of water-parting which itself is lower than 
the line of greatest deration. Hodgson subsequently explained the 
influence of these groups of peaks on the river-systems, and Captain 
Strachey showed ns that the Himalaya was the southern slope of 
the Tibetan plateau as the Kuen-lun formed its northern slope. 
These are, broadly, the more important additions to our knowledge 
of the physical geography of the Him&laya that have been mado of 
late years. To our mind the recognition of the unity of the entire 
Him&layarTiboton system is the most important of them all, and that 
alone which will lead to practical results. The division pf the 
Himalaya into ranges may bo allowed as a matter of convenience, but 
should not be permitted to clond the great fact that all are but varia¬ 
tions in the southern slope of the great table-land doe to the influ¬ 
ence of the elements on the materials of which they are composed, 
and to the disturbing action of subterranean forces. We eon lay 
down the tine of water-parting and the tine of greatest elevation 
with some precision, but must call in the aid of the geologist and 
mineralogist to distinguish which amongst the ranges is entitled 
to be called the real main axis of the Himalaya; and, until their 
labours are communicated to the world, must rest content with the 
somewhat arbitrary distinctions afforded by the prominenoo or other¬ 
wise of existing physical features. 

Seeing the misunderstandings that have arisen from a too loose 

use of words and phrases, it will be as well 

Nomenclature, . , 

to state here that we adopt the word * water- 
parting’ to represent the ridge which separates the flow of water on 
either side of a range of hills. 1 The word 1 range' will include a 
series of mountains or hills continuing in one direction along a 
common axis, whether broken by chasms or not; and the word ‘spur’ 
will be used of a ramification from a range, whether connecting it 
with another range or sinking gradually into a plain. 

The great mountain chain lying between Tibet and the plains of 
India is generally known to the natives of India by the term pah&r 
(mountain), to which they prefix the local name where snch exists. 

1 Tie use of this word in this sense is one of the subjects of controversy 
between the Osleetta r eview er and Mr. Markhsm, Tbs f u n ne r (p. 147, note) 
objects tint tbs oW went * watershed’ is mflelont* 
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The more educated give the name Himdchal 1 (snowy-range) or 
Himalaya (abode of snow) to the snow-covered ranges; whilst Euro¬ 
peans popularly include under the name Himalaya the entire moun¬ 
tainous region lying between the gorge of the Brahmaputra on the 
east and that of the Indus on the west, and between the upper 
valleys of the same rivers on the north and the plains of India on the 
south. A first glance at any good map will convince ns of the 
general unity of the physical relations of the range within the 
limits commonly assigned to the Himalaya, whilst a closer examina¬ 
tion will induce us to include much more. For our part we accept 
the popular definition of the Himalaya as extending from the gorge 
of the Indus on the west to that of the Brahmaputra on the east, 
and from the upper courses of the main branches of those rivers 
on the north to the plains of India on the south, speaking of its 
connections beyond those limits as the western and eastern extensions 
respectively. 


Ethnical sketch. 


It will materially aid the render if we farther preface oar remarks 

with a short description of the ethnical and 
political divisions of its surfnee, and of the 
regions in immediate contact with it. We have arrived at some idea 
of the physical relations of the tract itself, and shall now, at the risk 
of being thought diffuse, endeavour to trace the ethnical affinities of 
its inhabitants. Commencing, then, with the plain on the south, we 
find the provinces of British India flanking the foot of the Himalaya 
along its entire length from the 96th to the 72nd meridian of east 
longitude. Following the direction of the Himalaya from east to 
west, we find in Upper As&m a number of tribes speaking different 
languages and dialects, and so intermixed and blending the one iuto 


1 The word Himdchal ^ )is derived from two Sanskrit wonts, * kima' 

(snow) and *«eft«(a' (mountain), manning ‘snowy-mountain’ or ‘ snowy-range. 
Similarly the word Himalaya ( ) *» derived front 'him*' and 'skys' 

(abode), meaning the ‘home'or ‘abode of snow.’ The proper pronunciation is 
therefore Him-d-Uy-a, not Him-a-l&y-a as commonly obtains. The plains-men speak 
of the 8bala»jMfctr l the Macsari-jpa Mr, and sometimes of the snowy-rmng*' as the 
hat/(ioe>/*Mr. "The people sooth of theHimalaya in NepAl call all snowy 
mountains buyer, by which they mean the highest points. They call the peaks 
that have no anew huyjonf, and the low ground under the said tatfany they call 
jdaH, The term Himalaya it not naed by uneducated people, who only talk of 
the snowy mountains as * hnr/ini la afar,’— Q. T, 8. Ref., 1973, p. 49. 
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llic other that, beyond a mere cursory description, their elassi(lent ion 
cannot be attempted here. In the extreme north-east they are 
Plain* of Asim ami allied with or are members of the tribes inlia- 
isoi/jai. biting the neighbouring bills, of whom more 

will Ik* said hereafter. They speak a language having an affinity 
with the great Barina-Tihetnn group and .are men' pagan savage*. 
Along either side of the Brahmaputra in its course through tlu* valley 
we find the settled tribes ol Asum speaking a language akin to Bengali. 
Though differences exist they so closely resemble in habits ami 
character the people of tho conterminous parts of Bengal that, it is 
difficult to draw a strict lino of severance between them without 
entering into long historical and ethnical discussions fjuilc out of 
place here: many that are now Hindu or Musahnan Bengalis in all 
outward appearance can ho shown to ho converts in recent, times 
from tho pagan tribes in their neighbourhood of unmistakably 
aboriginal origin. The people of Bengal, the Hat alluvial plains of 
which lie along the lower courses of the Ganges and Brahmaputra, 
exhibit all the features character is ti'- of a race inhabiting a region of 
tropical heat and moisture. They are small in stature, of dark co»n- 
ploxion, and effeminate in character, living chiefly on rice grown in 
the lowlands subject to annual inundation. Their dress is of the 
scantiest proportions, consisting chiefly of one or two pieces of cotton 
cloth simply wrapped around their waist and shoulders, and not 
wrought into any form of garment. Their heads and feet arc usually 
left hare. Their houses, constructed of mats, lie scattered among »t tho 
thick groves of bamhus and palms that spring up in wild luxuriance 
on tho uncultivated grouud. 

As we ascend the Ganges , 1 wr find a drier climate with greater 

contrasts between the summer and winter 
Plains uf Upper India. , • „ , , 

temperature, and a biller, more manly,and moro 

lobnstraco, of whoso food the millet* and unleavened bread of wheat, 

barley, and other grains form the principal element. Their clothing 

is moro elaborate and warmer tlian that of the. Bengali. All wear 

turbans, and those who can afford it have short jackets fusioning on 

the right breast in tho ease of Hiudus, and on tho left breast in tho 

coso of Musahnuns. Their houses are built of mud and are either 

1 This itcconnt of the Hiivli'is in the plains i.s partly based uu Klghiustonc mid 
Notes by General it. Htmebcy. 

3 
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tiKjJ or tliutdicd in the villages, hnt in many of ilia towns very small 
bricks an; used in the construction of the bettor class of dwellings. 
The country is open and unenclosed, and almost the only trees nre 
groves planted n n n’ a towns and villages, with occasional patches of 
dhdi (Butea frandom) and babul (Acacia arobica) jungle. The peo¬ 
ple am mostly Hindu in religion and speak dialects of Hindi. On 
approaching the Satlaj the language posses into Panjabi, also Bnns- 
kritic in its character, and wo find the religion of the Sikhs the seal 
of tho doable dispensation of Brahma and Muhammad. 1 To the west 
of tho Panjub, or country of the five rivers, the religion of Islam 
predominates amongst a motley group of tribes of very varied origin. 
The name Hindustan, which is more correctly applied to tho north¬ 
ern Gongetic districts alono, may without impropriety bo need so ns 
to include tho entire tract below the Himalaya. Intersected by the 
innumerable streams that flow from the mountains above it, watered 
by tho copious fulls of periodical mins, and enjoying a semi-tropical 
climate, the great unbroken plain is thus suppliod with the two great 
requisites, heat and moisture, that are the necessary and certain agents 
for the development of vegetable life. We naturally, therefore, find 
an agricultural population often in the older settled parts extremely 
dense, and attaining to no small dogroo of civilisation. Cities 
and large towns are common, many with a population of over 50,000 
souls; and tho inhabitants, without coming up to a European 
standard, enjoy considerable wealth. Literature, both indigenous 
and of European origin, is cultivated; schools are numerous, 
and tho useful arts are highly advanced and eagerly followed. 
The hot climate which induces a love of repose and fertility of soil 
which renders severe labour unnecessary lias, in some measure, 
modified the habits of patient industry which are usually character¬ 
istic of an agricultural population ; but tho dislike to change which 
marks those communities in all parts of the civilised world is 
nowhere more strikingly exhibited than in Hiudusfain. The great 
wealth of tho country and its open and easily accessible character, 
together with tho insuperable obstacles to union presented by 
differences in race and caste, have, for raai y centuries, subjected it to 
the reiterated attacks of foreigners. With very few exceptions all 
truly national government has censed to exist*, and froth what little 
1 Cunningham, Hitter? of the Sikhs, p. 18, 



OP TH> HOBTB-WBSTSRK PBOVINCE8. 


10 


we know regarding it, the people have small cause to regret the 
successive changes of masters. India has never had in the whole 
course of its history so strong, universal, and just a government as 
it has enjoyed under the British since the memorable mutiny of 
1057. Englishmen may well point with just pride to the lengthy 
catalogue of measures attesting true moral and material progress 
that have been introduced during the last quarter of a century, and 
have been assimilated by the people to such a degree that the advance 
—political, moral, and social—made has eclipsed all that had been 
previously effected under British rule. 

Taking the people of the plains as a whole, their clothing is 

cotton and iheir food is vegetable, though 
Clothing, food, cu*toras. , 

Mcsalmuns and some JltnuuK cat meat and a 

few eat fish. The dress of the men, as a rule, is white, though they 
often wear coloured jackets ; the women, who have no oilier covering 
for their heads than a corner of the cloth that, they wrap round 
their bodies, frequently wear bright colours, usually indigo blue, 
Turkey red, or safflower yellow. The Hindus preserve their mous¬ 
tache, but shave their beards, and frequently their heads, except 
a small scalp-lock, whilst the Musaimuns allow their beards to grow. 
Hie seclusion of women seems to be a custom introduced by tho 
Muhammadans, but amongst all religions and races in Hindustan 
tho position of females is essentially inferior to that of tho other sex, 
with whom they do not mix in society. Marriages arc almost 
always contracted in childhood, and the betrothed bride is always 
under the ago of puberty. Amongst Hindds, a dowry is given with 
tho daughter, though the practice of accepting a sum of money for 
a daughter is in many parts of the connlry gaining ground. Female 
infanticide has been rife in the Gangotic districts of Uppor 
India, due to the disgrace supposed to bo attached to the expression 
* father-in-law,’ as well as to the groat expenses ordinarily consequent 
on the marriage of a daughter. The education of women is 
absolutely neglected, and the efforts of Government in this direction 
have proved a total failure. Tho men, however, for tho most part, 
amongst the classes above those actually engaged in the cultivation 
of the soil, can read and write, and even tho men wlio have not 
acquired those attainments possess the power of mental calculation to 
a remarkable degree. The Bruhmanicnl faith is with few exceptions 
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dominant throughout Hindustan. The Musalm&ns are, however, 
numerous everywhere, and in some districts are in the majority. 
They belong chiefly to the Suni sect, but Shiahs are also found 
in certain tracts where the inflnence of powerful families of their 
persuasion has been felt. The peculiar modification of Hinduism 
adopted by the Sikhs is chiefly confined to that portion of the Panj&b 
which lies cast of the Chin&b. To the west of that river, the great 
mass of the population is Muhammadan. Taking the people of the 
Punjab proper, excluding Peshawar and the trans-Indus districts 
attached to the Leia and Mult&n divisions, we have a population c>f 
ten millions, of whom seven-twelfths are Musalm&ns, four-twelfths 
arc Hindus, and one-twelfth are Sikhs. Distributing them accord¬ 
ing <o race, General Cunningham 1 makes 3 per cent, of so-called 
early Turanian origin, 27 per cent. Aryans, and 70 per cent, later 
Turaniuno. 


We shall now consider the ethnical and political divisions of 


Eastern Himalaya. 


tho Himalaya itself, proceeding in the same 
direction from east to west. At the extreme 


cast wc have the same races speaking a Bai ma-Tibetan language that 
wo found in the plains, but a line drawn north and south across the 
Brahmaputra, in the general direction of tho Dhaosiri river, and 
continued southwards so as to leave Kachar to the west of it, would, 


according to Hodgson, divido them from the Alpine races of more 
pronounced Tibetan stock, as well as from the so-called aboriginal 
tribes of the central Himalaya. These Barma-Tibetan tribes aro 
known as Abors, Bor-Abors, Daphlas, Akas, Mishmis, Miris, (fee., and 
their communities are reported to have a sort of rough republican 
constitution. This conjecture of Hodgson appears to be supported 
by the result of the most recent investigations. 


The country lying on the T&wAng route by the Dhansfri river 

Eastern tribes from As&m to Chetang in the valley of the 

Sanpu, in the 92nd meridian of east longitude, 

lias beon .traversed by one of the Pandits of the Great Trigo¬ 
nometrical Survey, from whom we learn that to the east of that line 
tho Himalaya is inhabited by Lhoba Daphla tribes.* These men are 
remarkable for the abnormal development of the muscles of the arms 
and calvos of the legs. They wear cylindrical-shaped hats made of 

* Cthiningham's Arch. Rep., II., 2, 4. 1 gee section A. of references 

attached to this chapter. 
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bambas, and their only garment is a long blanket folded somewhat after 
the fashion of a plaid and fastened round the waist by a doth girdle, 
which is used as a quiver for their arrows, which all carry, as well as 
a bow slung over their left shoulder. The greater part of their legs 
and arms is bare. They wear no boots, but ornamental rings mode of 
rope, fastened very tightly both on the wrists and legs below the knee. 
They have a decided Tibetan caste of feature, high cheek-bones, and 
Chinese-looking eyes. They wear no hair on the face, but the hair of 
the head is allowed to grow to a great length, and is drawn together 
behind the head and then allowed to hang down. 1 They appear to bo 
distributable into two groups—those living in the great rice country 
to the north on the banks of the Sanpu, called Lho-kh&is, and wln> are 
independent of the Lhhsa authorities; and the Shiydr Lhobas, a wild 
race who inhabit the country through which the great river flows to 
Gaya, Askm, and who may be identified with the wilder tribes of 
Mishmis. The Mishmis are distributed into throe great divisions com¬ 
prising numerous clans—the Chulik&ta or crop haired, the Midhu, 
and the Digkru, each of whom have a separate dialect, and the last 
reside within British territory along the hills as far west as the Dig&ru 
river. The Abors or Padams inhabit the country to the west of the 
Dibong river. They are described by their neighbours as exceed¬ 
ingly fierce and blood-thirsty : “ like tigers, two cannot dwell in the 
same den. Their houses are scattered singly or in groups of two 
and three over the immense extent of mountains inhabited by them.” 
They manufacture the weapon called dao, and weave coarse cloth, 
which with manjit, beads, bell-metal cooking ve^els, female slaves or 
rather wives, and the breed of cattle called mitharu, are exchanged 
for salt and ooarse cloth imported by the Miris from the plains. 
The Miris are more civilised than the Abors, and dwell in villages 
both in the hills and plains. The Akas or Hrossos live between 
the Miris and the Daphlas on the upper waters of the Sundari, 
and call themselves Tense. The women of the Akas wear bine or 
black petticoats and jackets of white cotton of their own manufacture. 
Their faces are tattooed, whence the name “ Aka” given them 
by the people of Askm. The males wear a girdle of canework 
painted red, which hangs down behind in a long bnshy tail. Their 
staple food is rice, bnt everything edible is made use of. The 

•O.T.S., lOTS,p. 70. 
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Daphlos belong to the same stock, and all are mere pagan savages, 
debased, cruel, and treacherous, though in the last respect the Alois 
have a somewhat favourable report. 

To complete our review, we shall diverge to the south of the 
Tribe* of the iouthem Brahmaputra and briefly notice the tribes 
watershed. inhabiting its southern water-shed. 1 In the 

extreme east we find the Khamtis or Shans, a tribe linguistically 
allied to the Siamese and Buddhists in religion ; next we havo the 
Singphos, or Kakhyens, and the Jilis, on the northern slopes of the 
Patkoi range, both of whom are pagans and speak a language 
intermediate between Barmcse and Tibetan. Further west come 
the NAgas, who are distributed into three great classes—the Namsang, 
Khiiri, and Angami. They are the most numerous of all the pagan 
tribes to the south of the Brahmaputra, extending from the Kopili 
ri\er in the meridian of Nowgong on the west to the meridian of 
Sadiya on the east. They bury their dead and appear to manage 
their affairs in a sort of republican assembly. The Kopili rivor 
separates the Niigas from the Khasiyas of the Jaintiya and Khasiya 
hills around Shillong. The Khasiyas appear to be on isolated group, 
speaking a monosyllabic language which cannot be classed with any 
other of the same family. The form of government is republican 
and the religion is mere paganism. To the west are the Garos, who 
also are pagans, though their language has affinities with the Aryan 
dialects spoken on the north, south, and west The language, 
however, has a Tibetan basis, and Hodgson would include it in the 
Bodo group, of which more hereafter. South-west of the N&gas come 
the tribes of the Manipur, LushAi, Tipura (Tipperah), and Chitta¬ 
gong hills. From McCulloch and Damont we learn that there are 
numerous dialects in Manipur, and that the principal has a character 
of its own derived from the NAgari. The inhabitants have adopted 
the Brahmanical faith. The people further west are known as Kukis, 
and appear to speak four dialects of a common stem-language 
the LushAi spoken by the Dzos of the LushAi highland, the Thadu 
in northern KaehSAr, the Kiiki in the same district, and the HoMmi 
in the Tipura hills. The Kdkis axe pagans, bat are gradually yield- 
ing to the infiuenoe of their Brahmanical neighbours, as indeed are 
all the pagan tribes similarly situated in the A im valley. We 

1 See section 3. of ref e rences attached to this chapter. 
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Timing. 


now retain again to the tribes inhabiting the Himalaya to the west 
of the Dhansiri river. 

The whole country along the T&w&ng route from As&m to the 

head of the valley leading down to Chetang 
on the Sanpu is under the rule of the Lh&san 
Jongpen of the Chona Jang. The L&mos of the great lamasery of 
T&wang, however, own the country to the south of the range of hills 
which form the water-parting between the T&w&ng and Dhirang 
valleys, and are entirely independent of Lh&sa. They manage all 
pnblic business in an assembly of the principal L&mos, called the Knto, 
which is also the supreme court of justice. To the north, near the 
Chetang valley, the elevated highlands are occupied by nomad tribes; 
but to the south, in the Mon-yul or Sab-Himdlaya, the country within 
which Tuw&ng is situated, the people are called Monpas or Hill Indians, 
and differ materially in language, dress, and manners from the Bod- 
pas, or people of Bod-yul to the north of Chona. The Monpas 
resemble the inhabitants of Bhut&n on the west They wear their 
hair closely cut round the head, not in plaited tails as in Tibet, and 
as a covering have a small skull-cap of woollen cloth or felt. Instead 
of the long gown of Tibet a short coat is worn which reaches to the 
knee, and is fastened by a woollen girdle that invariably holds a 
long, straight knife. The people keep cattle, sheep, and pigs. Thus, 
the line drawn north and south by the Dhansiri river passes through 
this wedge of Tibetan territory, separating the Barmo-Tibetan tribes 
on the east from those who have a more pronounced Tibetan origin 
in the central Him&laya and the so-called aboriginal tribes of the 
lower Him&laya on the west Hodgson assigns to the latter the 
name Tamulian, but it cannot stand, involving os it does linguistic 
and ethnical associations which modem research has failed to 

s 

establish. 

To the west of the Dhansiri river we have the countries of Bhu¬ 
tan, Sikkim, and Nep&l, all of which possess 
Bhutto. Sikkim. , * : . „ „ r 

a more or less established form of govern¬ 
ment 1 Much has been written regarding the people inhabiting those 
countries which we can but very lightly touch upon here. The 
entire tract may be divided into three great belts,—the elevated region 
beyond the snowy range that is visible from the plains, varying 
1 See eection C. of references attached to this chapter. 
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from 10,000 to 16,000 foot above the level of the sea; the central 
region, varying from 4,000 to 10,000 feet; and the lower region, 
extending from the plains to 4,000 foot. 1 To the central region aro 
confined the Lhopus, Lcpch&s, Limbus, Kir&ntis, Munnis, Newars, 
Sunwurs, Chepangs, Gurungs, Magars, and Khasiyas. To the lower 
regions belong the Koch, Bodo, Dliim/d, Kichak, Th&ru, Denwar, 
and Palluh tribes. The inhabitiints of the central region belong to 
a comparatively recent Tibetan immigration, whilst those of tho 
lower region, the so-called Tamulian aborigines, aro apparently to 
bo ascribed partly to an early Tibetan immigration and partly to 
an Aryan source. To the north, along the entire line of gh&ts from 
the 92nd meridian to the Jumna, we find tho Bhotiyas or Bod-pas 
of pure Tibetan origin and Buddhists in religion. Bhut&n, the 
Lho-pato, Lho-duk, or Lho-mon of tho Tibetans, is also a Buddhist 
country, as well ns Sikkim, the Demojong of tho Tibetans. Nepal, 
called Palbo by tho Tibetans, is partly Buddhist and partly Brah- 
manical in religion. In the central Himalaya of Bhutan and Sikkim 
we find the Lhop&s, Lcpch&s, and Limbus. The name ‘ Lhopa’ 
seems to be a generic term signifying the people of Lho or Bhut&n, 
as ‘ Bod-pa’ means a person of Bod or central Tibet, and * Kham-pa,’ 
a person of Kham or eastern Tibet So also the term ‘ Dok-pa’ is tho 
religious equivalent of the territorial term ‘ Lho-pa.’ The Lepchds 
extend from Pandkha in mid-Bhutin on the east iuto eastern Nepal 
on the west They are divided into tho Bong and Khamba tribes. 
The women of both divisions wear a loose coat of the fibre of 
the silk-worm that feeds on tho castor plant, or of unbleached 
cotton with a wrapper of the same material around the waist 
to form a petticoat. The men wear a robe of striped red and 
white cotton cloth crossed over the breast and shoulders and 
descending to tho calf of the leg, leaving tho arms bare; a loose 
jacket of red cotton cloth is worn over the robe by those who can 
afford it, and both are bound round the waist by a red girdle. 
Some strings of coloured beads round the neck, silver and coral 
earrings, a barabu bow with a quiver of iron-pointed arrows, 
and a long knife completo their costume. This knife, called 
‘6dn’ by the Lepchus and ‘ chipaa by the Bhotiyas, is worn on 
the right side, suspended from the left shoulder, and serves as 

1 Better known as Hodgson'* belts. 



or THE NORTH-WESTERN PROVINCES. 


25 


an axe, hoc, spade, sword, and knife. The LcpcMs eat any 
6esb of bird or beast, all cultivated and many wild groins, and 
drink beer and tea. They are Buddhists in religion. Their 
language, though allied to Tibetan, is not Tibetan, and has a 
character of its own. They bury their dead; though the Murmis, 
a tribe of the same country, first bum their dead and then bury 
the ashes. The Lepch&s are short in stature, averaging about 
five feet, bulky for their height, and rather fleshy than sinewy. 
They have a fair complexion, pleasantly marked Tibetan features, 
and port their hair along the crown of the head. Both sexes 
allow it to grow long; the younger males allow it to hang loose 
over the shoulders, whilst the elder maks and Women plait it into 
tails, and the latter tie the ends with braid and silken cords and 
tassels. Like all Buddhist hill-tribes they arc very filthy in their 
habits, ablution being unknown. 

The Limbus arc an important tribe of the central Himalaya, 

found between the Tista on the east and the 
umb’ts, Dudh-Kosi on the west. The word ‘ Limbu,’ 

according to Dr. Campbell, is a corruption of the term ‘ Ekthumba,* 
the correct name of this people, and used generally to designate 
the whole population of this portion of the Him&laya not includod 
amongst the well-known divisions, such us Lepchfa, Murmis, 
Bhotiyas, and Purbatiyos. Under the name Limbu arc includod 
the Kirfmtis or Kirutis, Ekas, and R&is, and their country is 
divided into Kirati-des from Dudh-Kosi to the A run and Limbua 
from the Aran to the Konki rivor, which leaves the Ncp&l hills 
about twenty miles to the west of the Mechi river. Further east 
and west they occur only in small colonies. Hodgson records the 
vocabulary of seventeen dialects of tho Kjr&ti language, none of 
which ore referable to tho written Tihetan or Hindi. They are 
pagans in religion, though willing to pass themselves off as 
followers of Hinduism or Buddhists where those religions prevail. 
Their features, the absence of a beard, and the colour of their 
skin, all show them to be of Tibetan origin. The Limbn wears 
his hair long, bat does not plait it £ he carries a kukkri or curved 
knife instead of the ban f and has a wide tronsers and jacket instead 
of the robe and long jacket of the Lepcba. Both tribes are found 
nt elevations of from 2,000 to 4,000 feet above the level of the sea. 

4 
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The Hay us or Vuhos prefer the lowest elevations in the valleys* 
H and occupy the central and lower ranges 

of the mountains of eastern NepAl between 
the Arun river and the Konki. They are found mixed with the 
Eka division of the Limbus, but possess clearances and villages 
of their own. They differ from all around in language, religion, 
and habits, and are esteemed an outcast race by the Gur- 
khalis. They do not intermarry or hold intercourse with other 
tribes. The Bramhus, similarly placed in the Noakot valley to 
the west, speak a Banna-Tibetan dialect and are also pagans. 
The great bulk of the Murmis are found between the Nepal 
valley und the Dudb-Kosi, whence in smaller numbers they extend 
to the Tista on the east and as far as twenty miles west of Kath¬ 
mandu on the west. They are divided into two classes: one 
from the Ki district in Tibet, and the other from the Tsang dis¬ 
trict ; hence the generic name Nitsung or Nishang applied to the 
whole tribe. They prefer elevations of from 4,000 to 6,000 feet 
and engage iu pastoral and agricultural oj>e rations, living in cottages 
built of stone and thatched with grass. They are Buddhists in 
religion and their language is akin to Tibetan. In their physical 
traits they resemble the Lepch&s, though somewhat taller. The 
Newars compose the majority of the inhabitants of the Nep&l 
valley, but are not numerous beyond its limits. They are a shorter 
race than the Gurkhalis, and their appearance betrays their 
transmontane origin. The greater number are Buddhists, and the 
remainder profess the Bruhmanical faith. They possess a written 
character of their own and speak a distinct dialect, though the 
Buddhist portion also use Tibetan, in which their religious books 
are chiefly written. In the forests to the west of Nep&l, dose to 
the plains, we have the wild tribes known as Chepkngs and Kusundas, 
the former clearly akin to the B&jis of Kumaon. They speak 
a language allied to that of the Lhop&s of Bhutan. In the same 
direction are the Hinduised tribes of Khosiya, Magars and Gurungs, 
genetically known as Parbatiyas. They speak a language having 
a Tibetan basis, and into which many Hindi and Urdu vocables 
have been introduced. The Gurungs, like the Murmis, prefer 
elevations of 6,000 feet, jmd are partly pagan and partly Hindu in 
religion. The Magars are entirely Hindu in religion, and to them 
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belong the Thapa clan so famous in later Nep&lese history. Both 
these tribes supply numerous recruits to the regiments in the 
British service, and to this is probably due the Indianiscd form of 
their speech. North of them we find the Sunw&rs, and on the west 
the Thaksyas (Thakuris ?), and on the east the Pahris. Vocabularies 
of the languages of these tribes have been preserved by Hodgson* 

The Gurkh&lis speak the Hindi dialect called Ncp&lese Khaa 
or Parbatiya. In summer they wear a sort of pantaloons callod 
pdejdmaa and a jacket or coat of white or blue cotton, and in the 
winter the same padded with cotton or lined with fur and fastened 
by a cotton girdle, which invariably holds the heavy, crooked knife, 
called kukhri. Turbans of dark cloth or loosely-folded cotton are 
used as a head-dress, or small tinsel, embroidered skull-caps. The 
New&rs wear a waist-cloth of cotton and a jacket of the same, or 
some woollen materials. Some adopt the Tibetan costume of full 
short trousers, a long tunic, and a fur-edged cap. The head-dress 
is a small skull-cap of black or white cloth thinly wadded with 
cotton and generally turned up an inch or so at the border. The 
dress of the other inhabitants of Nep&l differ little from that already 
described. The women of the Newilrs wear their hair gathered into 
a short thick club at the crown of the head, whilst others have it 
plaited into a long tail. Flesh is much more commonly used by all 
classes than in the plains. The lower classes drink a coarse fermented 
stimulant called rakthi , and the higher classes, when they can afford 
it, consume large quantities of tea. 

Taking now the tribes inhabiting the lower Himalaya to the 
Tribes of the lower north of the Brahmaputr: ; we find on the 
Himalaya. extreme east the Deoriya Chutiya, the 

remnants of a powerful tribe, who though Hinduised in religion 
preserve their old language, which is t affined to the Barma- 
Tibctan group. Next come the Dhimdl, Kach&ri or Bodo, and 
the Koch. Hodgson tells us that in travelling between Gwalp&ra 
in As&m and Aliganj in the Morang Tarai of Nep&l one has 
to pass through the country of the following tribes:—the Koch, 
Bodo, Dhim&l, R&bha, Hajong, Ktidi, Batar or Bor, Kebrat, Pallah, 
Gangai, Mar&hi, and Dhanuk. The B&bha, Kudi, Hajong, Mech, 
Giro, and P&ni-kocb, are all affined to the Kach&ri or Bodo 
type. The last-six of Hodgson’s list are doubtful and undefined 



28 


HIMALAYAN DISTRICTS 


nml require further investigation. The Dhimals are found in 
the adt forest between the Konki and the Tarsa, mixed with the 
jBodos, but without intermarriage and living in separate villages. 
The Bodos extend from the Surma to the Dhansiri, and thence by 
Bijni and the Bhutan and Sikkim Tarai to the Konki; besides 
occupying outside the forest limits a large proportion of central and 
lower As&m. 1 Hie Rabhus and H&jongs are found in the Gwilpira 
district and are Hindus, whilst tho Pani-koch occupy the tract along 
the foot of the Garo hills and are still pagans. The Dhim&ls and 
some of the Bodos, Kochs, and Mechis are still pagans. The last- 
mentioned tribe is fonnd all along the Tar&i with the Kochs and 
Dhimals. Their dialect and religion differ from those of the neigh¬ 
bouring tribes of the hills and plains. They are fairer than the 
Kochs and have strongly marked Mongolian features, hut softer 
than those of the Lepcha or Limbu, resembling more the Newurs 
than the other hill-tribes of Tibetan origin. They live at elevations 
between 800 and 1,000 feet, and almost always keep to the forest, 
where they make temporary clearances. Their religion is connected 
with tho Bliairava form of Sivaism. Tho Koch tribe is now nearly 
completely converted to Islim or Brahmanism, and with their 
conversion have dropped their old name and language, speaking a 
corrupted form of Bengali, in which, however, many of the ancient 
vocables are retained. The Pdni-koch, according to Hodgson, 
represents the unimproved primitive Koch stock; but Dalton 
considers them a plains tribe driven upwards by the Aryan invader. 
Hodgson estimates the number of all religions at over a million 
souls. The settled Koch assimilate in their food and clothing with 
the Bengalis, and show uo marked differences. The Bodo women 
wear garments of coarse silk, the produce of the worm that feeds 
on the castor-plant. The Bodo men and Dhim&ls of both sexes 
wear cotton clothes. The men wear One doth thrown over the 
shoulders and another wrapped round the waist and drawn np 
between the legs. The female garment consists of a cloth wrapped 
around the body and enveloping it from the arm-pits to the centre 
of the calves. Wooden sandals are worn, bat ornaments are-rare, 
though the women sometimes wear small silver rings in their noses 
and ears and heavy bracelets of mixed metal. Meat, fish, and 
1 See Hodgson's Aborigines of India, p. 151. 
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vegetables are eaten by all, and beer made of rioe or millet is a 
favourite beverage. Th&ras and Denwars are found westwards in 
Nep&l mixed with the Mechis, and especially the former in the 
malarious tract in the Gorakhpur and Tirhfit Thrills along the foot 
of the mountains where no other human being can live. They, 
however, seem to be healthy, robust races. 

The mass of the people of the Doti district of Nep&l and the 

_ British district of Knmaon belong to the raoe 

KamAli to the Tons. . „ . w* iru • 

genetically known as Khasas or Khasiyas. 

In Garhw&l they are more mixed, though the difference is scarcely 

discoverable. The northern inter-Alpine valleys are, however, 

inhabited by Bhotiyas, who are decidedly of Tibetan origin. 

Amongst the Khasiyas there is a great admixture of immigrants 

from the plains, and most of the better classes look down with 

contempt on the purer members of the Khasiya class, who appear 

to represent the oldest inhabitants of these hills, though now much 

modified by centuries of close connection and intermarriage with 

the more civilized tribes of the plains. Throughout Kumaon, the 

Kyunam of the Tibetans, the inhabitants dress and eat like those of 

the plains, the only difference being that to the north woollen 

materials find more favour, and there is greater license in matters 

of food and drink. In Garhwal, which is known as Galdiya to the 

Tibetans and to the north as Chongsa, garments made of hempen 

fibre are common amongst the poorer classes. The language spoken 

throughout is pure Hindi, though for purposes of trade the Bhotiyas 

also use Tibetan, and amongst themselves speak a dialect of Tibetan 

origin. In the land of marsh and forests which borders the plains 

we find the Thorns in the eastern Tarfii and the Bhuksas, a tribe of 

similar character, occupying the tract between Puranpur-Sabna in 

the Bareilly district and Chandpur in the Bijnor district The B6jis 

in eastern Knmaon are akin to the Chep&ngs of Nep&l, and the 

Liils and Bawats of the same tract are now absorbed in the Hinduised 

population. 

To the west of the Tons we have a number of potty independent 

states known as the “ protected hill-states,” 
followed by British territory. Amongst the 
former the most important is Bisahr, 1 of which the northern party 
1 See lection D. of references attached to this chapter. 



30 


HIMALAYAN DISTRICTS 


culled Kunawar, or more correctly Knaor, the Kunu of the Tibetans, 
inarches ’• ith Tibet The people of upper Knaor are of Tibetan 
origin and Buddhists in religion, and correspond to the Bhotiyas 
further east Buddhism extends down the valley of the Satlaj as 
far as Sarahan, between which and Pangi is a sort of debateable 
ground common to Hindus and Buddhists; but north of Pangi 
Buddhism prevails, and south of Sajahan, Hinduism. With our 
approach to these Buddhist countries the curious custom of poly¬ 
andry appears. Commencing in north-western Tiliri, we trace 
it through Bisahr and L&hul, but find it confined to the inhabitants 
of the valleys of the central and higher ranges professing both 
the Buddhist and Hindu religions. The central tract is inhabited 
by a fair, slight, and muscular race of mixed origin known as 
Kunets, and akin to the Khasiyas on the oast. To the south, 
in the portion adjoining the plains, the people resemble the 
inhabitants of the lower country, and appear of every shade of 
colour from dark-brown to a tawny yellow or yellowish-white. The 
hair is black and worn long at the sides and back of the head down 
about the ears, where it is cut short The crown of the head is 
shaved bare, but moustache and beards are worn. The dress is 
a short coat of coarse cotton reaching to the knee, pleated in folds 
to give it fulness, and fastened round the waist by a girdle of 
the same material. A pair of cotton pdejdma» and a sheet of 
the same material complete the hot-weather costume. In winter 
these are exchanged for a pair of woollen drawers and a blanket, 
but the poorer classes remain content with a coarse waist-doth and 
a blanket all the year round. The food of the people from the 
KAli to the Indus differs very little in each tract, or, indeed, from 
that of the people in the adjoining plains. Wheat, barley, rice, and 
various millets and pulses are grown in the lower hills, and to the 
north hardier varieties suited to a sub-arctic climate are cultivated. 
When the produce is insufficient for the wants of the inhabitants, a 
supply is. imported from the lower districts. To the north, woollen 
home-spun replaces the fiotton worn in the lower hills, and the girdle 
supports an axe. The women wear a similar dress, the coat reaching 
down to the ancles, and the hair, done up in long plaits, is twisted 
into rolls and oovered with.a pieoe of doth wound like a turban 
round the head. 
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To tho west of the Satluj wo find the British territory of Kulu 


fiatlaj to the Indue. 


and Mundi, the independent state of Chamba, 
and tho territories of Kashmir and Janra. 1 


Kola, called in Tibetan Nyungti and Mandi, lies along tho upper 
coarse of the By&s ; Chamba, known to Tibetans as Punga, along 
the RAvi; and L&hul, the Tibetan Garzlia, on the Upper Chimib. 
To the north in L&hul and Ladak tlie people are Bhotiyas or Bodpas 
of Tibetan origin, professing tho Buddhist religion, and amongst 
them is a servile race known as Bern or ‘ low.’ Further oast in Bal~ 


tistan are Tibetan Muaalmuns who have adopted with their religion 
tho Arabic alphabet. All these have decided Mongolian features, 
and are noted for their strength of body and power of enduring 
fatigue. In this respect the Baltis aro somewhat inferior to their 
Buddhist brothren in race. Hie mon wear a coat of woollen mate¬ 


rial reaching to the knees, fastened by a girdle, in which a knifo is 
usually carried. Round their legs, from knee to ancle, they huvo 
coarse woollen leggings secured by a tape of the samo material wound 
spirally round the leg from the ancle upwards. The head-dress is 
either a quilted skull-cap or a fur cap with tho hair or wool inside, 
and with a largo finp behind which covers the neck and cars. Tlioy 
wear boots of felt with soles of sheep or goat-skin. Tho women 
wear a black woollen jacket with a striped parti-coloured petticoat 
and baggy trousers, and over all a skin coat with tho fur turnod 
inside. Tho hair is arranged in a numW of small plaits, and is 
ornamented by a band of cloth, on which is sown a number of tur¬ 
quoises and beads. Tho food of the common people consists of thick 
barley cakes, though those who can afford it oat wheaten bread and 
drink tea and a fermented liquor called chuny. Tho namo Kunct 
seems properly to designnte only the jnixed race in southern Knaor, 
but it is used for the population of the centra) tract in Bisahr, Kulu, 
Chamba, and KasbtwAr, which borders on LadAk. In Chamba we 
find the Gaddis, who cross over into the neighbouring territory of 
Kashmir and meet the Thakars or Takkas, tho chief cultivating 
class in those hills, and apparently in the same position with refer¬ 
ence to other Hindi&s as the Jits of tho plains. In tho valley of 
Kashmir wo have the Kashmiris, and amongst them the servilo 
doss callod BAtal. To the south-west, along the left bank of tho 


1 Bee section E. of references attached to this chapter. 
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Jltclnni, wc have tho Mu sal man Dogrns, called ChibliAK*, and the 
Musulimin Sadms of Punch. Oil tho right, bank of the samo 
ri\or wo have Musalindn Gakkars, Satis, and Dunds. To tho cast 
of the Cliibhfdis come the Hindu Dogrus, and amongst tlicm the 
servile tribes of the Meghs and Duns, who are scattered about 
i vory where mid form a considerable part of tho population. Tho 
Dognis have a light-brown complexion, dearly-cut features, and 
black liuir, which is cut to form a fringe below tlio turban. Tho 
hair is worn on the face. The Thakars aro a wdl-made race, 
somewhat more powerful in body than the Dogra Rajputs, whilst 
tho Meghs and I)unis arc darker in colour, smaller in limb, 
shorter in stature, and less bearded. Tho food and clothing differ 
in no marked respect from that of the bill-tribes at a similar 
elevation to the east. Passing to the north-west of the Kashmir 
valley wc eomo upon tho I'Ards, an Aryan tribe called Brokpa by 
the Tibetans, and most of whom arc Musalmans, though the Dali 
section have ndoptt d the Buddhist religion, Language, and customs. 
They occupy As tor and tho trans-Indus Kashmiri district of Gilgit, 
ns w'dl ns tho neighbouring Kanjiid states of Nagar and Hunzn, 
und the Kashk&ra states of Chitnil, Yassan, and Mastdj. Tliey aro 
a strongly-built race, with decidedly Aryan features, wearing 
woollen garments, except among tho higher classes, who wear 
cotton in summer. The ordinary costume consists of trousers, a coat 
reaching to the knees and confined by a girdle, and a cap of woollen 
cloth about half a yard long and turned up at the edges until it fits 
the head, the outward roll thus forming a protection against heat 
and cold. On their feet they have scraps of leather pat under, 
over, and around tuc foot, and kept in their placo by straps of tho 
same material wound around them. A servile rnco is also found 
amongst them, known as Dums, and performing tho samo duties 
ns the Dums of Kuraaon. To the south-west of Kashmir, in the 
salt range, wc find the Awitns and Janjtihas, tribes of Aryan origin 
and of considerable antiquity. From the Kali to tho Indus, 
dialects of Tibetan are spoken to tho north. Mr. Drew tells 1 us* 
that from near the Nunkun group of peaks which form tho water- 
parting between the Maru-w’adwan and Sara rivers, “and from no 
other spot in Asia, one may go westward through countries entirely 

1 Northern Darner of India, p. 20. 
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Muhammadan as fur as Constantinople; eastward among none hut 
Buddhists, to China; and southward over lands where the Hindu 
religion prevails, to the extremity of the Indian peninsula.” 

Amongst the grout mjuntain groups comprising the western or 

trans-Indus extension of <he JlimiUuvu, and 

' g w including the ranges known as the Hindu 

Kush, Kara-konun, and those connecting them with the Tian-slmn, 
are several petty states, regarding which much has been learned of 
late. 1 To the south lies the country called Afghanistan, the north¬ 
eastern portion of which is included ii. the western prolongation 
of the Himalaya, while the south-western part is a mountainous 
country confluent with the Himalaya on the one hand and extend¬ 
ing far in the opposite direction to the table-land of Persia. To 
the north the boundaries are. ill-defined and vary almost from 
decade to decade. The authority «*f the ralei o f ’ Kabul, iu many 
places, depends on the forces at his disposal to coerce his unwilling 
subjects; but in 1870, the Afghan province of TurkistAn included 
the whole of the countries beta ecu the Hindu Kush and the Oxus, 
comprising Balkh, Kundu/., and Badakshdn, with their dependent 
states. The seat of the government is Balkh, with cantonments 
at Faizabad. KnrAtigin, on the upper valley of the SurkhAb, pay.' 
tribute to Bukhara; also Durwaz, on the Pun iu branch of the same 
river, and IShignan-cum-RnshAn, on tl-o Ghund and MurghAb rivers. 
Wakhdn is tributary to Budakshan, and south of it lies Kashkiira, 
also called Chitrnl. Northern KashkAra, including Yassan and 
Mastuj, is subordinate to the ruler of sou'hem KashkAra, who 
resides at Chitrul. North of Gdgit we hav < the robber slates of 
Hanza and Nagar or Kanjud. South of Gil git, in the valley of the 
Indus below Banji or Bawanji, are a number of small republicwho 
manage their affairs in assemblies called *hde, w illi which we may 
compare the similar institutions iu the opposite extremity of the 
Himalaya. Somo of these, such ns Dare) and Hodar, owe a nominal 
subjection to Kashmir. Further south we come to the independent 
tribes of Buner and Swat. West of the Iudus, in the Kunar 
valley, arc the Bnjaur and Dir states, and between them and 
the Hindu Kush range the country of' Kafiristan. 3 It may well 

1 See section F.of references attached to tine diopter, * Lately partially 

explored by Major Tanner. E.E. 
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bo supposed that this rugged tract, the meeting-plucc of the 
Turanian, Iranian, and Aryan races, presents many points of interest 
to the ethnographer as well as to the geographer; but here we can 
but very briefly to them, however important they may be. 

We have already noticed an Aryan race, the Dards, occupying 

Gilgit and forming a part of the population 
Afghans. G f the neighbouring states. Here they 

meet the great Iranian race, which, under the name Tajik 
or Galcha, form the bulk of the cultivating population of the 
MusalmAn states between the Indus and Jaxartes. History tells 
us tliat from the third century before Christ to the sixth century 
after Christ this tract was subject to the continued incursions of 
a Skythian race, traces of whom may be seen in the Brahuis of 
Biiuchistau, the HazArahs of the Hindu Kush, the Gujars there and 
in India, the Gakkars and Kohistanis of the Indus, aud the tints of 
India, and who have continued to influence the entire history of 
this tract to the present day. In the eleventh century the Afghans 
were a small tribe in the Sulaiman mountains, of no importance and 
but little known. Since then they have increased so much as to 
have been able to annex a considerable extent of country, and to 
impose their language, Pukhtu or Pushtu, on the imputations which 
they have absorbed. Along the Indus, Afghans occupy the villages 
as far as Bateni in 34° 53 f north latitude, where the Koliistun 
commences. The Afghans themselves are tolerably fair, robust, 
and of moderate stature. They have long faces, high cheek-bones, 
and dark hair, which they wear unshaved. Their underclothing is 
of cotton, over which they throw a loose coat of woollen cloth, felt, 
or, more commonly, of sheepskin. They wear low caps on their 
heads, nrouml which a cloth is twisted to form a turban. Boots arc 
generally worn, and they carry a matchlock, seymitar, and shield. 
Leavened bread and meat are eaten by all classes. The women are 
rigorously secluded in the towns, but in the country, beyond the 
influence of the local maulvi or mullah, much more liberty is allowed. 
The use oF wine is forbidden, but in the bills it is taken in secret, 
and that made in the Dare! valley has more tlian a local reputation. 
Pushtu approaches the Pelilavi or Zendic form of old Persian on 
the one hand, and the Sindhi form of Prakrit on the other. It is 
spoken throughout Afgh&nist&n, and, w'ith dialectal variations, in 
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Koliialiln, Kosltkara. 


Baja nr, Paujkora, Dir, and Swat. Afghan? nro Sunni Muham¬ 
madans. 

The KohistAnis of the Indus claim an Arab descent and speak 

a language different from Pushtu and akin 
to Kaslikuri and Durdui. .They arc fair 
mid have sandy luiir, and are of a robust make. They wear a 
tight-fitting coat and trousers resembling somowluit those of the 
European, with a cap of brown woollen material in the form of a 
bag rolled up at the edges. Around the legs and the feet a goatskin 
is wound, kept in its place by a strap of leather, the great-toe and 
the heel being left bare. A matchlock and sword are always 
carried, and they are export shots. The women wear a loose jacket 
and trousers, and a cap of cotton or wool, over which they throw a 
woollen or cotton shoot when proceeding far from their viHugos. 
Unleavened broad of wheat, barley or millet (flolcns sorghum) is 
eaten with vegetables, milk, butter, or stowed moat. Further north 
the people nro less prosperous and moro regardless of cleanliness. 
In some of the villages there aro colonies of pastoral Giijars, and in 
the Yussan villages settlements of Dtiins, who supply the musicians 
and (lancers of the country. Following noxt the Kunar valley, wo 
liavo dialects of Pushtu spokon in B.ijuur and Dir as fur as tho 
Lahori pass leading into ChitrAl. Here it meets the Koshkara, 
which is akin to tho Durdui and is of PrAkritic origin, though many 
Persian vocables liavo boon added. Tho pagan inhabitants of 
KAfiristan aro of tho same race as tho Kush kurus and the Danis, 
aud speak a language having an aruhaic Prukritic origin. 

Moving further westward into Budukshun, wo como amongst a 

largo Iranian population speaking Pushtu 
in the south aud Persian in tho north, and 
from Nurin an Uzbeg population speaking Turki, and tho nomad 
Hazurolis having a dialect of their own. On tho invasion of tho 
Turks tho old inhabitants retrouted into the more inaccessible valleys 
of the great ranges, and there foaudod the Galcha states of DurwAz, 
Karatigin, Shiglinan, and WukliAn. In Durwuz and the adjoining 
{Hurts of Budnkshiui pure Per.siun is spokon or understood. The 
vocables and grammar of tho Galcha proper show a strong affinity 
to DArdui, and many conjecture that, in its pure state, it must have 
been the intermediate link between the Iranian and Iudiun brunches 


Gulclia states. 
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of the groat Aryan family; that die dispersion took place from 
tho ‘ ldm-i-dunyaj 1 tile roof of tire world/ the Indian branch 
proceeding southwards and along the Kdbul river to India, whilst 
tho Iranian branch crossed the Puroir to the plains of Turkistdn. 
Towards the plains the Galclm arc Sunnis, but in all the hill 
districts, except Darwi'u, w»ey are Shiuhs. The Shiah is held 
in tho same contempt os the infidel, and the Sunni esteems it a 
holy and righteous act to capture and sell his less orthodox 
fellow-believer into slavery. Amongst <he tribute paid by the 
hill .stales to tile Afghan governors of Badakshun and to the Wali 
of Bukhara, not the least important parts are the troops of fair- 
complex’oncd girls from the upper valleys of the Galelia states, and, 
when prociiiubl. , pogan heyb from Knnristdn. Uzbcgs are chiefly 
found in the country, and Tajiks in the towns along the plain* 
below Bariuksbdn and in Turkistdn ; the former invariably speak 
Turki and the hitter Persian, or dialects with a number of Persian 
words in thorn. In Wakhan the men wear brown woollen coats and 
trousers, Liuluki boots, and a scanty cotton turban, either blue or 
white. The women here also dress much like the men, and, as in 
Chitr&i, wear their lia : r in long plaits. They have Jewish noses 
and are not very fuirdooking. Kirghiz are found along the eastern 
slopes of the Turn -slain and the northern slopes of the Pamir and 
Kucn-lun ranges in Chinese Turkistdn. Tho Alai 'Kirghiz of the 
Pdnrir have a bad reputation ns robbers. East of them lie the great 
uninhabited steppe* uutil we come to the country near Kanjud, 
which is rendered unsafe by the raids of the people of Hanza and 
Nagar. Further east we havo the Chang-thnng highlands, occupied 
by the robber Bhotiya tribes of Cbangpns, speaking a Tibetan dialect 
nkin to Zanskdri. The dress of the male Kirghiz inhabiting the 
pastoral slopes of the highlands south of Ydrkond and Kdshgar is not 
different, in any material degree from that of the other inhabitants . 1 
Their women wear as a head-dress a white cloth rolled evenly 
and regularly round a skull-cap of red or other bright material, 
with lappet* over the ears. The end of the turban is drawn down 
and passed over the lappets and under the chin, and the coat worn 
is a dressing-grown of wadded and quilted cotton. In the plains 
the winter dress of the females comprises a fur eap of black lamb's 

1 Gordon: Roof of the World. 
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wool with a trimming of the fur, and a crown of coloured silk or 
cloth worn over a square of muslin which forms a veil. Hie coat 
worn is full and long, and the boots ore of embroidered leather 
with high heols. The hair is worn either in two long plaits or in 
ringlets. The men wear a close-fitting cap lined with far and 
turned up at the bottom. The coat resembles that worn by the 
women, only it is fastened by a cotton girdle, and the tioots are 
worn long and plain, with felt stockings. In winter, sheepskin 
with the wool attached is tho universal material for clothing. 


To Prcjcvalsky wo are indebted for an account of the people 
, . around the lake country of the Tarim near 

Kirs-kurchm*. . 

Lob-nor, to the north of tho Altyn-Tagli, 
and of those inhabiting the eastern extremity of the Kuan-lun 
near the sources of the Hoang-ho. The former 1 present “ a strange 
mixture of facial types, some of which call to mind a Mongolian 
race. The prevailing characteristics are, however, Aryan, though 
far from pure. * * In height they are rather below the average ; 

frame weak and hollow-chested ; cheek-bones prominent and chin 
pointed; beard scanty and a V E^mgnole ; whisker even smaller; 
linir on tho face generally of feeble growth ; lips often thick and 
protruding ; teeth white and regular and skin dark, whence 
their name KAxa-kureliin may bo derived.” Their language is 
said to resemble closely the dialect of Khoton. The clothing of 
the lake-dwellers is made from the fibres of a species of asclepuu, 
and consists of a loose coat and trousers with, in winter, a sheep¬ 
skin cap, and in summer one made of felt. n summer the feet 
are uncovered, and in winter shoes of untanned hide are worn. The 
coats in winter are lined with dnekskins dressed in salt. Fish, 
wild-fowl, and the tender shoots of reeds are their principal food. 
All profess the Muhammadan religion.' The inhabitants of the 
country along the Tarim towards Korla appear to bo also of the 
same race, though comparatively more civilised. 

To the north-east, towards the Yellow river, we have the Kara- 

Tangutons, a race apparently connected 
TAro-Tangutans. ^th the Tibetans proper. They are more 

robust in fonn, greater in stature, and darker in complexion, than 

1 From Kulja Across the Tian-shAn to Lob-nor: London, 1879, pp. 44,166. See, 
farther, section Q. of references attached to this chapter. 
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the Tangutans of Kan-su. Their hair is black, but the head is 
slutved clean and no pig-tails are worn. The eyes are dark and 
large, never narrow like the Mongols; the nose straight and some¬ 
times aquiline and also sometimes retrouaade; the lips thick and 
protruding; the cheek-bones not so prominent as in the Mongol; 
the face long and never flat, and the skin tawny coloured. The 
language is akin to Tibetan. The dress in summer comprises a 
long, grey, woollen coat reaching to the knees, boots, and a low- 
crowned, broad-brimmed, felt hat. In winter a sheepskin coat is 
put next the skin, and the upper part of the legs is usually left 
bare and also the right arm and part of the right breast, the right 
sleeve being allowed to hang down empty. The women dross like 
the men, and all live in tents made of black, coarse, woollen cloth, 
whence the name Kdra (or black)-Tangutans. They are met as far 
as the Murui-ussn, the extreme point reached by Prejevalsky. 1 Of 
the people between the Hoang-ho and Brahmaputra very little is 
known beyond the fact that they are of Tibetan origin and chiefly 
Buddhists in religion. Pamutan near Bathang, which lies in about 
99° east longitude and 28° 50' north latitnde, is the most westerly 
point attained by Mr. Cooper* in his memorable journey from Han¬ 
kow towards the frontier of India in 1868; and Prun, in the Mishmi 
country, the most easterly point reached in his attempt to penetrate 
the intervening ranges to China in 1870, leaving a space of about 
120 miles as the crow flies unexplored and unknown. 

We have now briefly sketched the character of the countries 
Tibct and peoples encircling the great elevated 

area which from Ladik on the west to the 
Chinese frontier is known as Tibet, and is entirely under Chinese 
influence. The true name of this tract is Bod-yul or Bod-land, 
and the people Bod-pas, corrupted by the Indians into Bhotiyas, a 
name now applied to the Tibetans living on the borders between 
India and Tibet, whilst the people of Tibet proper ore railed 
Huniyas and the country Hundes. The eastern division of Tibet 
is known as Kh&m or Kham-yul, sometimes called Bod-chen; it 
extends from the frontiers of China to about 95° east longitude. 
Central Tibet or Tibet proper is called Bod at its eastern cod, and 

* Mongolia, by Prejevalsky: London, 1878, II n np. 109,801. 1 Travels of 

a Pioneer of Commerce in Pig-tail and Petticoats: London 1871. 
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p-Ndri or Nnri at its north-western end; the former division being 
the shorter of the two, but perhaps broader and more civilised and 
populous. A line drawn from Darjiling northwards would apparently 
separate Bod from Nuri. The central part is also called U-Tsang 
from the two provinces of U and Tsang in whioh Llidsa is situated. 
Nuri is divided into the three great districts of Mang-ynl, Khorsum, 
and Maivyul. 1 The first marches with Ncp&l almost to its wostcm 
boundary; the second extends along the British frontier of Kuinaun 
and Garhwiil and that of the independent state of Bisohr; and the 
Inst included western Tibet and the Kashmiri states of Bnlti and 
Laduk. The physical characteristics of this tract have had the 
effect of isolating its inhabitants, who are distinct in race and 
language, from all the nations wo have described, and find their 
affinities in the Tangutans of the north-eastern Kuen-lun already 
noticed. They are broadly built; have dark hair, scanty beards, 
high cheek-bones, oblique eyes, complexion fair amongst tho better 
classes, dark amongst the lower, who are more exposed to the 
weather. To the east in the warmer valleys they are agriculturists, 
and to the west and north follow a pastoral life. The costumo 
varies in the different provinces and with the means of the person, 
but as a rule the men in the wilder parts shave the head clean like 
the Kura-Tangutans, whilst the more settled allow it to grow long 
and plait it into a queue or tail like the Tangutans proper. To the 
east Chinese fashions are in vogue, and to the west the common 
dress is a coat and trousers of undyed woollen material with boots 
to the knee. Hie Lamas wear distinctive dra ses, red or yellow 
according to the sect to which they belong, and the wealthier 
indulge in coloured brood-cloth garments of English or Russian 
manufacture. Barley porridge, tea and meat form the staple food 
of the people, and chang or beer, a simple infusion of malted barley, 
is of universal use all over Tibet. 


Having completed our review of the nations inhabiting the 

Himalaya and the surrounding country, we 
may now briefly notice the natural distribution 
of the several great races that have come under our consideration in 


General distribution. 


1 From Captain Henry Stmchey’s paper on the physical geography of Western 
Tibet, London, 1854, still our beet authority on the rab bet. A more detailed account 
will be giren hereafter in the Gasetteer portion of this memoir: toe also section H. 
of reference* attached to this chapter. 
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the special tracts that each now occupies. Hie extraordinary rigour 
of tho cliimito and the physical barrier that exists between Tibet 
and India sufficiently explains the absence of ethnical or political 
relations between the two countries. Accident has given the Indian 
state of Kashmir political preponderance in western Tibet, but the 
ethnical distinction still remains, and will probably ever continue. 
Tlio climatic condition of eastern and northern Tibet allows of a free 
migration of the inhabitants from one part to tlio other, which is 
shewn in the common origin of the people of those countries to 
the present day. Turks and Tartars occupy the country called 
Turkistun, similar in character to their original homes; but in 
proportion os the clinmtal conditions become Indian, so docs the 
population become Aryan. Tlio Tartar is the child of the ragged 
bleak steppes; and when we approach the cold and wooded 
mountains we come on the Hindu element at its maximum in the 
tract around tlio sacred sources of the Jumna and tho Ganges, 
gradually diminishing as we move eastward towards the excessively 
moist though warmer valleys of the Nepal and Asam HimAlnya, 
where they are replaced by races akin to the people of eastern Tibet 
and Siam, and on the west meeting the Iranian and the Tartar in 
the trans-Indus ranges. To tho north of the Kucn-lun the Mongol 
and Chinese converts to Muhammadanism, called Tunganis, and in 
western Tibet tho Muhammadan Baltis, divide the Buddhists from 
tlio followers of Islam. In tho valleys of the affluents of the Oxus 
and the Kabul river we have an Iranian race of Galchas or Tajiks 
driven upwards by political disturbances and mixing with an indi¬ 
genous mountain race of Aryan extraction. The rigorous climate 
and scanty cultivation which prevents tho intrusion in any numbers 
of a southern race also debars the tribes inhabiting the higher hills 
from making any permanent occupation of the lowlands. Like their 
favourite domestic animal the yak, the Himalayan mountaineers do 
not thrivo at low altitudes, nor can phuns-bred men or animals with¬ 
stand for any time the arctic cold and rarefied air of the more elevated 
regions. Tims, there is a dear connection between the distribution 
of the nations that ore found in the Himalaya and the physical 
characteristics of the regions that they oocupy; and if we had time to 
pursue the subject further, it might be shown that the orograpliical 
conditions of a tract hare materially influenced its history, 
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and religions, and the social and moral character of its inhabitants. 
The disposition of a people towards peace or war; their migrations; 
the diffusion of their language; their habits, pastoral, agricultural, 
or commercial; the extent of their influence—all depend more or 
less on the physical peculiarities of the country that they inhabit. 
And not only is man so affected, bnt the entire fauna and flora obey 
the same laws, so that the skilful naturalist can from a plant or even 
a butterfly describe the general character of the country of which it 
is a native, and with it the customs and manners of the inhabitants. 
For the natnre of a country, whether mountainous or lovel, the 
direction of the great ranges, the length and line of coast, the 
position with regard to the equator, the relations of land and water, 
and the drainage systems, are all primary agents in the distribution 
of organic life and of the influences which govern all atmospheric 
and climatic phenomena. 


6 
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4. Description of the (so-called) mountain trout of Kumaun, by J. McClelland, 

Ibid, IV., 39. 

6. Notes of observations on tins Boksas, by Dr. I. L. Stewart. Ibid, XXXIV., 

11., 147. 

6. Ancient remains in the Garhwll Bhibar, by H. Pull-n Ibid, XXXVI., 156. 

7. Narrative of a survey foi the purpose of discovering ♦ source of the Gam es, 

by Capt. F. V. Rapier. Ak. Res., XI., 448. 

8. I*il 2 nm‘« wanderings in the Himmaln, by lUrron. Agra, 1844. 

9. Report on the Bhotia mahau of Kuinaoti, ,by G. Tradl. J. A. ft., Ben.. II., 

551. Reprinted in Kumaon Reports. 

Id. A. tew notes on the subject of the Kumaon and Rohilkhand Tar&i. by 
T. H. Batten. Ibid , XIII., 887. 

11. Extract from the journal of J. Weller on a trip to the Bnlclia and Oonia 

Dhoora passes, edited by the same. lid., XII., 73. 

12. Journal of a visit to Mcluu and the Oonta Diiocra pass in JawAhw, by 

E. Masson, edited by the same. Ibid, XL, 1167. 

13. Note of a visit to the Niti pass of the grand Himalayan chain, bj' the same. 

Ibid, VII., 310. 

14. Notice of a trip to the Niti pass. Ibid, XlX n 79. 

15. Account of a visit to the BiAos pass. GL in Sci., I., 97. 

7 
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1C. Notes on ft trip to the Kcdamatli ind other part* of the snowy range of the 
Himalayas in 1853 (by J. M.) Edinburgh, 1856. 

It. The Himalaya in Xumnon and Garhwil. Col. Rev., XVIU., 72. 

18. Kumaon and its Hill Rtntions. Ibid , XXVI., 373. 

19. On the Fhyaicnl geography of the Himilaya, by B. H. Hodgson. J. A. 8., 

Ben., XVII!.. U., 781. 

20. On the Physical geography of the provinces of Kumaon and Garhwil in the 

Himilaya mountains and of the adjoining parts of Tibet, by Gapt. inow 
General) R. Stmcliey. J. R. G. 8., XXI., 57 (1851). 

21. Explanation- of the elevation of places between Almora and Gangri. by 

Lieut. H. St rad i ey. J. A. H., Ben., XVII.. ii., 527. 

22. Narrative of a journey to Clio Lagan (Rakns Tal), Clio Mapan (Mnnasnrowar), 

and the valley of Pruang in Gnari Hundea, by the some. J. A. S„ Ren., 
XVII.; ii., 98, 127, 327. 

23. A description of the glaciers of the Pfndttr and Kuphinee rivers in the 

Kumaon Himilaya, by the same. Ibid, XVI., 794,1002. 

24. Notice of Lieut. H. Btrachey’s scientific inquiries in Kumaon and Garhwal. 

Ibid, XIX„ 239. 

25. Note on the motion of the glacier of the Pindur in Kumaon. by Lieut. H. 

Stmchey. Ibid, XVII., ii., 203. 

26. A Sketch of the mountains and river-basins of India, by Trclawny Saunders. 

India Office, London, 1670. 

27. Trans-Himilayan missions and their results. Cal. Rev., Jon. 1877, 115. 

28. Geographical Magazine (London), IV., 113 (May, 1877), by C. R. Markham, 

on “the Himalayan system," and p. 173, by T. Saunders, on the same 
subject, being a reply to the preceding article in the (lulcmtt* 
Renew. 

29. A memoir on the Indian Surveys, by C. R. Markluun. London, 1878. 

80. On the snow-line in the Himalaya, by Lieut. H. Stmchey. J. A. S.. Bon., 
XVIII., i. t 287. 

31. On tins limits of perpetual snow, by Capt, J. D. Cunningham. Ibid. XVIU.. 
ii., 694. 

12. Remarks on the snow-line, by Capt. T. Hutton. Ibid. 954. 

S3. Rc|s>rtR on the trans-Himilayon explorations iu connection with the Great 
Trigonometrical Survey of India. 1866-67. 1867. 1868.1869. 1670. 1871. 
18.2, 1878-70, 1876, 1877. r 

(1.) Route-survey from Ncpil to Lhasa, and thence to the sources of the Brahma¬ 
putra, made iu 1865-66. As well as a route survey through western Nepal 
and from Niti to Gartokh and back. 

t2. > Route-survey from Mann to Tot ling, thence to Dcmchok and along the non hern 
branch of the Indus to Tliok Jnlung and back to Milnm. in 1867. 

(3.) SuVveys from Rudok by the gold fields to King-io. and rlience to flic Maria- 
narowar lake; from Uunoaorowar to ShignUo and from the Tndani Monas¬ 
tery to Muktiudtli iu Nepfil; also along tlic Tingri mnidnn in the eastern 
Himilaya, 1868. 

(4.) Survey from Kabul to Bailakshau and through the upfier valley of Uie Oaue 
to Kasligar and back by' the Karakoram. 1867*68. 
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(S.) Survey from Peshawar to Fysabad in Badikihoi, 1870. 

(8.) Exploration of the Namcho or Tengri Nor lake in Tibet, 1879, and Harildar's 
journey from Kabul to Bukhara, 1873. 

(7.) Account of the survey operations in eastern Turklstin, 1878*74, in connection 
with the Yarkand Mission, by Capt. H. Trotter, R.B. 

(8.) Survey from Badakshin to Kolib. Darwas, and Kubadian to Balakb in 1878. 
(9.) Journey from JalAlabad to S&rhadd-i-Wakhan by the Baroghil pass in 1873. 
(10.) Journey from Leh in Ladikh to Lhisa, and thence by Obetang to Odalguri 
near Tespur in Asim, July 1873 to March. 1875. 

(11.) Indus river from Amb to Bunji; Yassin to Maatuj and thence to Barkulti; Bar 
Laspur to Dodbih near Dir; Miankalai to Pachat near New Kunar by 
Nawagi and Nawagi to Abarai in 1876. 

(12.) Mr. E. C. Ryall's exploration of Hundes to the north of Kutuaon and OarhwAI, 
1877. 

Account of the operations of the G. T.8., India, Vol. I. (1870), II. to IV. (1879). 
Dehra Din, 1879. 

Section E—Satlaj to the Indus. 

1. Journal of a tour through part of the snowy ran«re of the Himalaya moun¬ 

tains and to the sources of the rivers Jumna and Ganges, by J. B. Fraser. 
London, 1820. 

2. Travels in the Himalayan provinces of Hindustan and the Panjib ; in Lodikh 

and Kashmir ; in Peshawar, Kibul Kundus and Bokhira, by W. Moorcroft 
and G. T rebeck, from 1819 to 1825, edited by H. H., Wilson. Lon-iou, 1841. 

3. Account of Koonawar in the Himilayas, by Capt. A. Gerard. London. 1841. 

4. Notes on Moorcroft’s travels in Ladikh and on Gerard's account of Koonawur, 

by Capt. J. I>. Cunningham. J. A. 8., Ben., XIII., 172, 223. 

5. Journal of a trip through Kulu and Lahul to the Chumureri lake in Ladikh 

in 1846, by Capt. A. Cunningham. Ibid, XVII., i,, 201. 

6. Kashmir and das Reich der Biek, by C. Von Hugel, translated into English 

by Major Jervis. London, 1845. 

7. Notes of a visit to the valley of Kashmir in 1888, b, Baron Uugei. J. A. 8., 

Ben., V., 184, 303. 

8. Travels in Kashmir, Ladikh, Iskardo, the countries adjoining the mountain 

course of the Indus, Jcc., by G. J. Vigne. London, 1842. 

9. Notice by Vigne of his travels in Kashmir. >J. A. 9., Ben., V., 66. 

Description of the valley of Kashmir, Ghssni and Kibul, by O, J. Vigne. Ibid, 

VI., 766. 

10. Ladikh, physical, statistical, and historical, with notices of the surrounding 

countries, by Major A. Cunningham. London, 1864. 

11. Abstract journal of the routes to the sources of the Panjib rivers, by ihe 

same and A. Broome. J. A. 8. Ben., X., 105. 

12. Correspondence of the Commissioner* deputed to the Tibetan frontier, by 

Captain A. Cunningham. Jbid, XVII., i., 89. 

13. Memorandum on the boundary between the territories of Mahirija Gtiiab 

Singh and British India as determined by the Commissioners, by J. D. 
Cunningham. Jbid, XVil,. i.. 295. 
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14. Memorandum on the district of Bueeahir and the pacification of the disaffect¬ 
ed portion of the inhabitant, bj G. C. Barnes. Lahore, 1869. 

16. Journal of a tour through Hungrung, Kunawur and Spiti in 1838, bj T. 

Hutton. Ibid, VIII., 901: IX., 489, 655. 

16. Journal of a trip to the Burenda pass, by the same. Ibid , VI., 901. 

IT. Diary of an excursion to the Boorun and filutool passes crcr the Himalaya, 
by £. Madden. Ibid, XV., 79. 

18. Journey from Soobathoo to Shipke in Chinese Tartary, by J. G. Gerard. Ibid, 

XI., 363. 

19. Report on the valley of Spiti, by the same. Ibid, X., 198 ; and by W. C. Hay. 

Ibid, XIX., 429; see also As. Res., XVIIL, 239. 

20. Notes of a trip from Simla to the 8piti \alley and Chomoriri lake in 1861, by 

W. Theobald. Ibid, XXXI., 480. 

21. Illustrations of ancient buildings in Kashmir, by H. H. Cole. London, 1869. 

22. Kashmir, the Western Himalaya, and the Afghan mountains, by Dr. A. M. 

Verchere. J. A. 8., Ren., XXXV., ii., 89,169. 

28. Western Himalaya and Thibet: a narrative of a journey through the mountains 
of northern India during the years 1847-48, by T. Thomson, M.D. London, 
1862. 

24. Voyage dans l’Inde, by V. Jacquemont. Paris, 1841. 

26. Letters from India, describing a journey in the British dominions of India, 
Tibet, Lahore, and Cashmere during 1828-31, by the same. London, 1884. 

26. Notes taken in 1829 relative to the territory and the Government of Iskardo, 

by C. M. Wade. J. A. B., Ben., IV., 589. 

27. Notes on Iskardo, by Vigne. Ibid, V., 66, 306: VI., 773. 

28. The abode of snow: observations on a journey from Chinese Tibet to the 

Indian Caucasus, through the upper valleys of the Himalaya, by A. Wilson. 
Edinburgh, 1876. 

29. The Juromoo and Kashmir territories: a geographical account, by F. Drew. 

London, 1876. 

80. The northern barrier of India, n popular account of the Jummoo and Kashmir 

territories, by F. Drew. London, 1877. 

81. A Gasetteer of Kashmir and the adjacent districts of Kishtwar, Bhadrawir, 

Jamd, Naoshera, Pdnch, and the valley of the Kishenganga, by Oapt. 
B. Bates, B.B.C. Calcutta, 1878. 

82. Handbook to Kashmir, by Dr. Inoe. Calcutta, 1868. 

88. Beoolleetions of India, by the Hon. C. H. Hardinge. London, 1847. 

84. Vaseeri Rupi, the silver conntry of the Vaseers in Kulu, by J. Calvert 
London, 1878. 

88. The Himfilayaa districts of Kooloo, Lahoul, and Spiti, by Gapt A. F. Her* 

' Court Lahore, 1874. 

•6. Hunting in the Himalaya, by B, H. Dunlop. London, 1880. 

87. Largs game shooti n g, Thibet and the North-West, by A. Kintoch. London, 
1878. 

H. The large and small gome of Bengal and the North-Weetem Provinces of 
tadia, by 8. J. Baldwin. London, 1278. 

89. From tha Hebrides to the Himalayas, by C. F. G. Camming. London, 1878L 
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40. A grammar and vocabulary of the Kashmiri language, bj M. P. Edgworth. 

J. A. 8., Ben., X., 1088 

41 . A grammar of the Kashmiri language, by B. Leach, Ibid, XIII., 397, 653. 

42. Kashmiri vocabulary and grammatical forma, by L. Bowring. Ibid, XXXV., 

H., 226. 

43. A vocabulary of English, Balti and Kashmiri, by Capt. H. H. Godwin Austen. 

Ibid, XXXV„ i., 223. 

44. A vocabulary of the Kashmiri language, by Dr, W. J. Eimslie. London, 

1872. 

46. Kashmiri test-words, by the same. J. A. S., Ben., XXXlX.. !)5. 

46. A vocabulary of the Koonawar language, by A. Gerard. Ibid, XL, 479. 

47. Manners and custom of the Danis, by G. W. Leitner, Ind. Ant., L, 7, 

84, 187. 

48. The languages and races of Daniiston, by the same. Lahore, 1677. 


Section F.— Afghanistan. 

(a)—B a.luchi.stak. 

1. Notes taken on a tpur through pan of Baluchistan in 1838-39 by Haji Abdun 

Nabi of Kibul, edited by K. I*ech. J. A. 8 ., Ben.. XIII.. 667, 786. 

2. Some account of a journey from Kumtchee to ilinglaj in the Lus territory, 

descriptive of the intermediate country and of the port of Sonmcanee, 
by N. Hart. Ibid, IX., 134. 

8 . Map at the route to Hinglaj, by the aame. Ibid, IX., 616. 

4. Journeys in Balochistan, Afghanistan, the Panjlb, and Kalat, by G. Masson. 
London, 1844. 

6 . Caravan journeys and wanderings in Persia, Afghanistan, Turkistan, and 
Baluchistan, by J. P. Perrier. London, 1866. 

6. Travels in Belochistan and Scinde, by H. Pottinger. London, 1816. 

7. Central Asia, Part III., Balochistan, by Col. MacGregor. Calcutta, 1876. 

8 . The oountry of Balochistan, by A. W. Hughes. London, 1677. 

9. Gasetteer of Sind, by the same. London, 1874. 

10. Beport on the country between Kurrachee, Tatta, and Sehwan Scinde, by 

E. P. de La Hosts. J. A. S., Ben., IX., 907. 

11. Brief bistory of Kalat, brought down to the deposition and death of Mehrab 

Khan Braboee, by B. Leech. Ibid, XIL, 473. 

12. Memorandum on the Beioch tribes in the Dera Gh&ri Khia district, by 

Capt. Minchin. Lahore, 1869. 

18. Sindh and the now that inhabit the Indus valley, by R. Burton. London, 
1861. Cotespondence relative to Sinde, 1636-43, presented to both 
houses of Parliament by Her Majesty’s command. Calcutta, 1644. 

14. Note oa the Brahooes, by N. Hart. Ibid, X, 138. 

16. General notice of the tribes of Knjjnksycs, by the same. Ibid, IX., 1214. 

16. Beport on Upper Sindh and the eastern portion of Cntchee, with a memo¬ 

randum on the Beloochee and other tribes of Upper Sindh and Cu tehee, 
by J. Postana. Ibid, XXL, 123. 

17, Toabnlay at the Scind language, by J. B. Rastwick. Bombay, 1843, and 

J.A.S'Bem, XIL, 1. 
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18. Sindhi and English dictionary, by G. Stack. Bombay, 1855. 

19. Eindhi reading-book, by Dr. B. Trumpp. London, 1868. 

20. Oramxnar of the Sindhi language, by the same. London, 1878. 

21. Grammar of the Sindhi language, by W.H. Wathen. J. A. 8 ., Boil, VL, 847. 

22. Epitome of the grammars of the Bxahniky, the Balochky, and the PanjAbi 

iftfi g na g aa, with Tocabnlariea of the Baimky, the Paahi, the leghmani, the 
Cashgari, the Teerhoi, and the Deer dialects, by Lieut. B. Leech. IMi, 
VII., 588, 608, 711, 780. 

28. A Balochee grammar, by B. Mockler. London, 1877. 

(6)—WlSTIBN TBONTIKB. 

24. Narrative of a journey into Khoraaan and the coontriea north-east of Persia 
in 1821-22, by J. B. Fraser. London, 1826. 

26. Extracts from a demi-official report on a mission into Khoraaan, by A. Conolly. 
J. A. S., Ben., X., 116, 718. 

26. Ibn Haukul’s account of Khoraaan, by W. Anderson. Ibid, XXIL, 162. 

27. A description of the country of Seistan, by B. Leecn. Ibid, XIIT., 115. 

28. Sketch of the physical geography of Seistan, by A. Conolly. Ibid, EL, 710. 

29. Journal kept whilst travelling in Seistan, by the same. Ibid, L, 8l9. 

80. Narrative of a journey from Heraot to Khiva, by Capt. J. Abbot. London, 1848. 

81. Central Asia, Part TV., Persia, by Col. MacGregor. Calcutta, 1871. 

82. Narrative of a journey through the Province of Khoraaan and on the north¬ 

western frontier of Afghanistan in 1876, by Col C. M. MacGregor. 
London, 1879. 

88. From the Indus to the Tigris: a narrative of a journey through the oountrics 
of Baluchistan, Afghanistan, Khoraaan, and Iran in 1872: together with a 
synoptical grammar and vocabulary of the Brahoe language, by H. W. 
Bellew. London, 1874. 

34. Clouds in the east: travels and adventures on the Perao-Turkoman frontier, by 
V. Baker. London, 1876. 

86. Journey on the Turkoman frontier of Persia, by G. Napier. P. B.G.B., XX, 8. 

86. Eastern Persia: an account at the journeys of the Persian boundary com¬ 

mission, 1872. London, 1876. 

87. The sixth great oriental monarchy, or the geography, hiatoxy, and antiquities 

of Parthia, by Profeasor Bawlinaon. London, 1876. 

88. The seventh great oriental monarchy, or a history of the or new 

Persian Empire, with notices, geographical and antiquarian, by the nuns. 
London, 1876. 

89. Persia, from the earliest period to the Arab conquest, by W. 8. W. Vans. 

London, 1876. 

(e)—A fohakwax. 

40. Jdurney from Bengal to England through Kashmir, Afghanistan, and Persia 

into Bnseia, by G. Forster. London, 1798. 

41. Account of the kingdom of Gabul, comprising a history of the Afghan 

nation, by M. Elphinstone. London, 1818. 

42. Aocount of the kingdom of Cabul and its dependencies in Persia, Tartary, and 

India: a view of the Afghan —8m tnH history of the Doocaunee 
monarchy, by the same. London, 1842. 
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*3. Narrative of a visit to Ghazni, Kabul, and Afghanistan, by G. Vlgne. Lon* 
don, 1640. 

44. Journey to and residence in Cabul, by A. Barnes. I^ondon, 1846. 

48. Journey to the north of India overland from England, by A. Conoily. London, 
1884. 

46. Ariana Antique: a descriptive account of the antiquities and coins of 

Afghanistan, with a memoir on the buildings called topes, by C. Masson, 
by H. H. Wilson. London, 1641. 

47. Ancient geography of India: Buddhist period, by A. Cunningham. London 

1871. 

48. Memoirs of Zohir-ed-in Muhammad Baber, written by himself in Jsghatai 

Turki, translated from the Persian version by Leyden and lfiiskine. Lon* 
don, 1826. 

49. Geographical notice of the valley of Jalalibad, by G. H. MacGregor. J. A. S., 

Ben., XI., 117. 

80. Notice of Jalilabad, by J. G. Gerard. Ibid, TIL, 826. 

61. Journal of a political mission to Afghanistan in 1657, by Dr. Bellow. 
London, 1862. 

53. On the highland region adjacent to the truns-Indus frontier of by 

CoL J. T. Walker. R. G. S. J., XXXII., 816. 

63. Central Asia, Part IL, Afghanistan, by Col. MacGregor. Calcutta, 1875. 

64. Survey operations of the Afghanistan expedition, the Kurzam valley, by 

Capt. G. Martin. P. B. Q. 8., I., 617, N. S. 

66. Afghan geography, by C. B. Markham. P. B. G. 8., XX., 4, 1876, 

66. Mountain passes on the Afghan frontier, by the same. Ibid, 1 ., 88, N. 8. 

67. The upper bssin of the Cabul river, by the same. Ibid, 110. 

68. The basin of the Helmund, by the same. Ibid, 191. 

59. The mountain passes leading to the valley of Baaian, by Lieut.-Col. Kaye. 

Ibid, 244. 

60. March and operations of the army of the Indus to Afghanistan in 1888-3% 

by Major W. Hough. London, 1841. 

61. British operations at Kibul in 1841-42, by the same. London, 1849. 

62. in Sinde end Afghanistan, by CoL Outnun. London, 1840. 

63. Narrative of the campaign of the army of the Indus, in Bcind, and Cabul in 

1888-39, by B. H. Kennedy. London, 1840. 

64. Diary ot a march through Sinde and Afghanistan, by Bov. J. N. Allen. 

London, 1843. 

66. Sale's brigade in Afghanistan, by Rev. G. R. Gleig. London, 1346. 

66. The Sikhs and Af ghan* immediately before and after the death of Banjit 

Singh, from the journal of an expedition to Cabul through the Panjib 
and the Pass, by Bhahamat All. Calcutta, 1347. 

67. History of the war in Afghanistan, by J. W. Kaye. London, 1861. 

68. Reminiscences of forty-three yean in India, by Lleut.-Genl. 8ir. G. Law¬ 

rence. London 1874. 

69. A retrospect of the Afghan war, with reference to passing events in Central 

Asia, by Sir V. Eyre. Loudon, 1869. 

70. The Panjib and North-Western frontier ol India, by Major-GenL H. Coxe. 

London, 1878. 
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71 . General Hilbert's raid to the Khaibar, by R. W. Bingham. London. 1850. 

72. History of Afghanistan from the earlier period to the outbreak of the war in 

1878 , by Col. Malleson. London, 1879. 

78. Journal of a tour through part of the Panjib and Afghanistan in the year 
1837, by Aglia Abbass of Shiraz, edited by R. Leech. J. A. 8., Bcu., 
XII., 664. 

74. Account of parts of the C'-abul and Peshawar territories, by the same. Ibid, 
XIV, 660. 

78. Reports by Burner, Lord, and Wood, political, geographical, and commercial, 
on hr-inde and Afghanistan. Calcutta, 1839. 

76. Memoir on the climate, soil, produce, and husbandly of Afghanistan, by Lieut. 

Irwin. J A. 8. Ben., VIII., 746, 779, 869, luOT.: IX., 33. 189. 

77. Extracts from a report on subjects connected with Afghanistan, by W. 

Griffiths, Ibid, X., 977. 

78. Noted on the geography of Western Afghanistan, by W. Andereon, Ibid, 

XVJII., i„ 663. 

79. Verification of the itinerary of Hwen Thsang through Afghanistan and India, 

by Capt. A. Cunningham. Ibid, XVII.. i., 476, and ii., IS. 

80. Route fi<vn Dera Ghizi KhAn through the Vcziri country to Kfbul. by 

M. Humgbcrger. Ibid, III., 176. 

81. Route from Pern Ghfei KhAn to Kandahar through the Kakhi Sarwar and 

Bocdar pabscs, with other routes, by R. Leech. Ibid, XI1T, <*27. 

82. Diary of a tiip to Find Dadan Kh&u, Ac., by A. Fleming. Jlrid, XVI., I,. 664, 

83. Account of Ghazni. Ibid, VI., 775. 

84. Itinerary from Ye/d to Herat (official). XIII., 827. 

65. Route fioin Kandahar to Herat (official). XIII., 121. 

86. Report of n journey by Candulutr, KAbul, and the Fanjtb from Herat to Simla, 

by Major Todd. XIII., 339. 

87. Description of Herat, by Mohan Lai, III., 9. 

88. Central Asia, Fart I., our north-western frontier, by Col. MacGregor. Cal* 

cutto, 1871. 

89. Banna, or our Afghin frontier, by S. Thorbum. London, 1876. 

90. Notes on the Bunnoo district, by Major H. B. Crmston. Lahore, 1869. 

(</)—Languages. 

91. Dictionary of the Panjlbi language, prepared by a Committee of the Lodi&na 

Mission. Lodiona, 1854. 

92. Pukhto-English dictionary, by H. G. Raverty. London, 1860. 

98. Grammar of the Pukhto or Pushto language, by the some. London, 1869. 

94. Grammar of the Pashto, or language of the Afghans, by Dr. B. Trumpp. 

London. 

95. dictionary of the Pukkhto or Pukshto language, by H. W. Bellew. London, 1867. 

96. Grammar of Hie Pukkhto language, by the same. 

97. Grammar of the Pushtoo or Afghani language, by R. Leech. J. A S., Ben., 

VIII., i.: XXIII., 660. 

98. Is the Pushto a Semitic language ? by Rev. 1. Loewenthal. Ibid, XXIX., 328. 

99. Some remarks on the origin of the Afghan people and dialect, by H. 9. 

Raverty. Ibid, XXI1L 580. 
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1(10, Translation of the Pukhto text-book, Kaltd-t-Afghini, bj T. CL Plowden. 
IAhore, 1876. 

101 . Notes on the Eusofzje tribes of Afghanistan, by E. Oonolly. / bid, IX., 824 ; 

XVII., i., 624. 

102 . Report on the Yoosoofeaie district, by Lieut. H. R. Luntsdeu. $»1. Rec. 

Panj., L, 6, 1863. And Covert, J. A. S., Ben., V., 481. 

103. An account of the early Ghiljaees, by R. Leech. Ibid, XIV., S0§. 

104. An account of the early Abdalecs, by the same. Ibid , XIV., 446. 
ion. An account of the Hasarehs, by the same. Ibid , XIV., 893. 

106. Account of Roh in Dernjat, by H. G. Raverty. Ibid, XXVI., 177. 

107. The district of Dera Ismiil Khin, by T. W. Tolbort. Ibid, XT.., 1. 

106. History of the Gakkhara, by J. G. Pelmerick. Ibid, XL., 67. 

109. Rough notes on the Kbutuka of tlie Tercc country and Khurah lielow Atok, 

by Lieut. F. II. Pollock. Lahore, 1860. 

110 . Report on the eastern Khutuks. by Lieut. H. Lnrosden. Ibid, 1861. 

111. The lower Deraj&t frontier, by Capt. 0. O. Jacob. Ibid, 1R64. 

112. Kobistan of the Jullundhur Doab, by Lieut. Parish. J. A. 8., Ben., XVII., i,, 

281: XVIII., i., 300. 

113. The Byads of Tira and their quarrels with the Sunis, by Capt. P. Cavngnari 

of Rnhat. Lahore. 1876. 

114. Notes on the Dera Ghazi Kh&n district and its border tribes, by R. Bruce. 

Lahore, 1871. 

115. Memorandum on the Dera Ofahi KhAn district. 8e). Bsc. Panj., IV., 4, 1860, 

(e)— KohibtjCn. 

116. An account of upper and lower Suwat and the Kohistin to the source of the 

Suwat river and of the tribes inhabiting those valleys, by Capt. H. G. 
Raverty. J. A. 8., Ben., XXXI., 227. 

117. An account of upper KAshkir and ChitrAl or lower Kashkir, together with the 

independent AfghAn State of Panjkorah, including TalAsh, by the same. 
Ibid, XXXIIL, 125. 

118. An account of the Panjkora valley and upper and lower KishkAra, by Rajab 

KhAn of Cabal, edited by R. Leech. Ibid, XIV., 812. 

119. Some account of a visit to the plain of Koh-i-Daman, the district of Ghorband, 

and the pass of Hinda-kush, by P. B. Lord.' Ibid, VII., 621. 

120. On the Sinh-posh Kaffirs, with specimens of their language and costume, by 

Chpt. A. Burnes. J. A. B., Ben, VIL, 826. 

121. Information regarding the Slab-posh tribe, by A. Burnes. Ibid, II., 

806. 

122. Further information regarding the same, by Mohan LalL Ibid, III., 

76. 

128. On the language of the 8iah-posh Kafirs, with a short list of words, to which 
are aided specimens of KoMstini and other dialects spoken on the 
northern borders of Afghanistan, by H. G. Raverty. Ibid, XXIII, 267. 
124. Notes on Kaflristaa, by the same. Ibid, XXVIQ., 817. 

126. On the language of the so-called Kafirs of the Indian Caucasus, by Dr. 
Trumpp. J. B. A. Soc, XIX, 
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Section G —Pamir and Tnrkistfcn. 

1. Memorandum on route* from the Panjtb to eastern Turkistdn, by T. D. 

Forsyth. Lahore. 1868. 

2. Report on the route to the Karakash Talley and pass, by Dr. H. Caley. Ibid. 

3. Results of a scientific mission to India and High Asia, by H. A. and R. von 

Schlagentweit. Leipzig, 1*61-66. 

4. Route-book of the western parts of the Himalaya, Tibet and Central Asia, by 

the same. Leipsig, 1863. 

6. Lahore to Yarkand, by G. Henderson and A. Hume London, 1872. 

6. Yisits to High Tartary, Yarkand and Kashgarh, by R. Shaw. London, 1871. 

7. The Roof of the world, being the narrative of a journey over the high pla¬ 

teau of Tibet to the Russian frontier and the Oxus sources on Pfmir, by 
Lient.-Col. T. B. Gordon, C.8.I. Edinburgh, 1876. 

8. Kashmir and Kashgarh, a narrative of the journey of the embassy to Kashgarb 

in 1873-74, by H. W. Bellew, C.B.I. London, 1876. 

3. Report of the mission to Yarkand in 1873 under command of Hir T. D. 
Forsyth. Calcutta, 1876. 

10. Account of the survey operations in B. Turkistan, 1873-74, by Capt. H. 

Trotter. Calcutta, 1875. 

11. A sketch of the Turki language ns spoken in E. Turkistdn, by R. B. Hliaw. 

Lahore, 1876. 

12. Les confine Anglo-Rusaes dans 1’Asie Centrale: Etude historique, geogrn- 

phiqne, politique, et militaire sur la Kachgarie (B. TurkistAn), by Capt. 
Kouropatkine. Translated by G. LeMarch&nd. Paris, 1849. 

13. Benoit de Go4s, missionaire voyageur, 1603-07 (in E. Turkistan), by J. 

Brucker. Lyons, 1879. 

14. Route from Peshawar to Bokhara, by Dr. Gerard and Lieut. A. Fumes. J, A. 

8., Ben., I., 189 : II., i., 143,224. 

16. Memoir on the Usbek State of Kokan, called Khokend (the ancient Ferghana), 
by W. H. Wathen. Ibid, 111., 369. 

16. Memoir on Chinese Tartary and Khoten, by the same. Ibid, IV., 663. 

17. Notes on the manners and habits of the Turkoman tribes, with some geogra¬ 

phical notices, by E. Stirling. Ibid, X., 290. 

18. Russian geographical operations In Asia, by Col. J. T. Walker. Ibid, XXXV., 77. 

19. Note on Central Asia. Ibid, XXXIV., 113. 

20. Central Asia, by T. Hutton. London, 1874. 

21. Central Asia and the Anglo-Raswan frontier, by A. Vambery. London, 1874. 

22. History of Bokhara, by the same. London, 1878. 

23. Asie Centrale, recherches, by A. von Humboldt. Paris, 1843. 

24 v Travels into Bokhara, journey from India to Kibul, Tartary, and Persia, and 
voyage on the Indus, by A. Bumes. London, 1834. 

25. Diplomatic transactions in Central Asia, 1834-38, by J. Urquhart. London, 

1841. 

26. Journey to the source of the Oxus by the route of the Indus, Kabul and 

Badakshan, by J. Wood. London, 1841. Hew edition, London, 1672. 

27. Narrative of a mission to Bokhara in the years 1843-45 to ascertain the fate 

at Col. Stoddart and Capt. Conolly, by Dr. J, Wolff. London, 1846. 
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28. Mi moire star la partie mdridionale do l’Asic Central, by N. da ot 

Paris, 1861. 

29. Nolen of a journey is Russian Turkistan, Khokaad, Bokhara and Kuldja, by 

E. Schuyler. London, 1876. 

30. Campaigning on the Oxus and the fall of Kluva, by J. A. MacGahan. London, 

1876. 


Section H.—Tibet 

1 . Geographical notice o! Tibet, by Csoran de Knros. J. A. 8., Ben. 1., 121. 

2 . The physical geography of Western Tibet, by Capt. H. Btrachey. London, 

1851, and J. R. O. S. XXII!., 2. 

3. Thibet nach den resultutcn geogmphischer foi-suhungen fiilhcrer und 

scit, by K. Gnnzenni&llcr. Stuttgart, 1877. 

1 . Tibet, Tartnry nnd Mongolia, by H. T. Prinscp. London, 1851. 

5. Explorations in Western Tibet by tlic Trana-Ilimilayan parties of the 

G. T. S. I\ R. G. S., 414, 1879. 

6 . Historic glncrale dcs lluns, dcs Turcs, des Mongols ct dcs aulres Tartans 

occidentaux, by Des Guigues. Paris, 176(5-58. 

7. History of tlie Mongols, by H. II. Howorth. London, 1870. 

8 . History of the Genghizan the Gnat, Ant Emperor of the ancient Moguls 

aud Tartars, by Petis dc la Croix, translated into English. Calcutta, 
1819. 

Tlic book of Her Marco Polo, concerning the kingdoms and marvels of the 
cast, edit chI by Col. Yule. London, 1875. 

10 . Cuthuy nnd tlie way thither, by the same. London. 

11. Kecucil de Turkestan: contprenant des lives et des articles sur l'Asie Can* 

l rale en general et la province du Turkistan en particular, by Y. J. 
Mcjow. St. Petersburg, 1878. 

12. Notices of the mediaeval geography of Central and Western Asia, by K. 

Brel schneider. London. 

Id. Notes on Chinese medieval travellers to the west, by the same. 

14. llinurnire de Marco Polo i travers la region du l'auur au XIIlc si£cle, 

J. B. Paqnier. Paris, 1876. 

15. 1 j« Pamir : etude de g/ogmpliic physique et histoHquc sur l’Asie Centrals, by 

tlic same. Puris, 1876. 

16. The in Central Asia, their relations with Khiva, Bokhara and 

Kokwnd, descriptions of Chinese Turkistan and Dzungaria Iron Uw 
puttnUn of Valikhanoff, Ac., by Messrs. Michell. London, 1865. 

17. Le Kohistan, le Ferghanah et Kouldja, avee an appendice sur la Kachgorie, 

by C. K. de Ujfalry de Meso-Kdresrt. Paris, 1878. 

18. Le Syr*Darin, Le Zdrafchlne, les pays des sept-rivieres et la 8ib4rie-oocidea* 

tale, by the same. Paris, 1879. 

19. Resultats anthropologiques d’un voyage en Aaie Ceutnde, communiques au 

Congrfs anthropologique de Moscou, by the some. Paris, 1880. 

20. Die Russen in Central Asien, by Fr. von Hcllwald. Augsburg, 1877. 

21. pevlsofTs expedition in North-Western Mongolia, by K. D. Morgan. P.R.O.8., 

701, 1879. 
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SS. The Russians on the Amor, bj K. Q. Ravensteio. London, 1861. 

18, ft w yimd and Riuaia in the Beet: a eerie* of papers on the political and geo¬ 
graphical condition of Central Asia, by Major-General Sir Henry Ravrlin- 
aon. London, 1878. 

94. Mongolia, the Tangnt oonntry and the sditndee of Northern Tibet; being a 
narrative of three yean* travel in eastern High Asia, by Lieat.-Col. N. 
Prejevalsky. Londo n , 1876. 

96. From Kolja aeroaa the Tian-Shin to Lob jlor, by the same. London, 1879. 

26. The river of Golden Sand, the narrative of a journey through China and 
eastern Tibet to Burmah, by Captain W. Gill, R. B.; with an introductory 
essay by Colonel H Yule, R. E., London, I960. 



CHAPTER II. 

Physical Gkockafhy or tiik IIimXlaya. 

CONTENTS. 

Tlic HimiUayan river Imiauin—T iie Indus basin— SiiUmtlimtr syMciiiN of Hie 
Indus busiu ; The Gnnge# Imsin—Subordinate systems of the CnngvM bnsin ; The 
Brahmaputra basin—Bulmnliiiato systems of the Hmlitiin|»ulm hiisin ; Systems of 
Tibet—I/ob-Nor Imsin ; Oxus basin, Plains of IlindustAn—Indus |ilnin ; Indinn 
desert-; Gnngetlc plain ; A sum valley ; llliAlmr ; Tar&i; KiwiUiks ; Duns. Extent 
of Bhalmr—Cause of the deposit—Hodgson's oceanic theory ; Kluviatllc tlieory ; 
Tarai; Si w Aliks ; Duns : Ganges to Bralunaputm; laiwcr Himalaya. MiiIciimIs 
of the mountains—Eocene |>crio<l : Mtxlu of mountain formation ; Mountain- 
sculpture ; lee-wedges ; Avalanches ; Glaciers ; llitin ; ltivurs. 

Wb have already docitlod to restrict our use of the word 
1 Himalaya' to that portion of the great 
The. SLmdiaya. mountain girdle which lion between fclto l»eiid 

of the Indus on the west and the unexplored gorge of tho Hruhmit- 
putra on the cost. Hodgson, in 1840, estimated tlio length of this 
range at 1,800 miles with a mean breadth of about 00 miles, a maxi¬ 
mum breadth of 110 miles, and a minimum breadth of about- 70 miles. 
In tixing tho breadth of tho Himalaya, however, as in determining 
its length, we liuvo similar difficulties to contend with. For, ns we 
have seen Unit the popular estimate as to tho boundaries of the range 
may possibly lie correctly extended both on tho east and on the west, 
so on tho north, the channels of the Indus an ’ the lira bn hi putra, 
which are commonly assigned as the: northern limit, ant found in a 
plateau, hut little lower tluui the passes by which the lru\ eller crosses 
the first line of snowy mountains into Tilsit. On the south, we 
have a well-marked descent to the plains of India, but on I he north 
there is no immediate descent to a lower country Istyond. On the 
contrary, range after range is met with to tho north, many of which 
limy compete in altitude with the snowy mountains seen from the 
plains of northern India. 

Before proceeding to a closer examination of the form of that 

iiortinn of the Himalaya lying within the 
Hirer- bun in*. 1 . . ., . .... 

province oi huimion, it will lie convenient 

briefly to describe die river-basins throughout the Himalaya and 
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endeavour to trace the general law underlying their arrangement. 
For a* this dcjteuda in the main on the direction of the great ranges 
and tho position of the great peaks, a consideration of it will conduce 
to a clearer apprehension of tho entire mountain system itself as 
well as of the relations of its various ports. We find that 
from a water-parting about longitude 61° east and almost imme¬ 
diately due north of Kutnaon, the drainage of the southern part 
of the Tibetan plateau flows north-west in the Indus and south-east 
in the Brahmaputra. These two rivers maintain a course along the 
length of the table-laud, and receive as they prooeed the drainage of 
a large part of its breadth ; the exceptions being, first, the eastern 
border, which apparently is drained by the Lu-tse, the Lan-tsang, and 
the Murui-ussu, one of the sources of the Yang-tse-kiang ; l second, an 
occasional strip along the southern edge from which the water passes 
off* more or less directly to the south through the Himalaya; and 
third, the north-western part from which the water has no escape, 
but is collected in lakes at the lowest level it can reach. 3 The 
waters thus accumulated in the two great streams are at length 
discharged by two openings in the Himalayan slope through the 
plains of India into tito Indian Ocean. No great portion of the 
drainage of the table-land, so far as we know, passes in the opposite 
direction through the northern slope, and the area that discharges 
itself southward at *pointe intermediate between the debouches of 
the Indus and the Brahmaputra is with one exception, that of the 
Satlaj, comparatively small. The waters of the northern slope with 
a small area of the table-land adjoining flow down to the plains of 
eastern Turkistin: while, in like manner, those of the southern slope 
with the drainage of the exceptional area along the southern border of 
the table-land which passes through the line of water-parting from the 
north, give rise to such rivers as the Jhilam, CliinAb, Bavi, Jumna, 

1 From Prejevaleky’s Mongolia (London, 1876) it would appear that his 
Burkhan Buddha range marks, in 96* longitude, the north-eastern termination of 
the Tibetan plateau. Thia range forms the southern boundary of the Tsaidam plain, 
whioh, according to native report, extends theuce to Lob-Mor. The Nomokhun-goi, 
which rises on the southern face of the Burkhan Buddha range and joint the Baian- 
gol, does not appear to be a feeder of the Hoong-ho or Yellow River, which has im 
origin outside the Tibetan plateau. To the south of the Burkhan Buddha range the 
elevation is from 18,000 to 15,000 as far as the Murui-ussu, the bed of which, where 
seen by Prejevalsky, was 18,000 feet above the level of sea with a channel 750 feet 
broad in January. The name * Murui-uatu' signifies 1 the tortuous river.’ sod, 
aeooidfng to Tula, it is the Bri-chu of the Tibetans, the Brins of Marco Polo, and 
tbs Yang-tse-kiang or Blue River of the Chinese. * By the Satlaj, KaraAli, 

and Aran. ■ Examples of river-systems without an outlet to th* oa 

are to be found in the basins of the Caspian, Aral, Balkhash, LobOwi, 
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Ganges, KAli, Gandak, Kosi, and Tiata. We thus see that the 
northern crest of the table-land or the summit of its northern slope 
practically forms the water-parting between the rivers that flow 
southwards and those that lose themselves in the plain of Gobi. In 
the southern crest we have a subordinate wat^r- parting separating 
the rivers that fall into the Indian Ocean into two classes; first, those 
that rise on that slope and flow directly down it to the plains of 
Hindustan ; and secondly, those that are collected along the table-land 
and are flually discharged also through the southern slope, chiefly by 
two concentrated channels at distant points towards the ends of 
the range. Captain Henry Strachey 1 has called the northern crest 
of the table-land the Turkish, and the southern the Indian water- 
parting. 

If we examine the river-systems having their source in tho 

Himalaya, we Rod a regularity of plan and 
arrangement, which at first sight would not 
be expected. Taking the Indus basin and it< system, we se«* that 
the Satlaj and nl! the rivers that join tin- Indus <-n its left hank have 
a sontb-westerly direction towards the Arabian Seu. (hi the east, 
this system is bounded by the small inland basin of the Kaggur, 
which receives tho drainage from an inconsiderable portion of the 
outer hills between the Satlaj and the Jumna, and finally loses its 
waters in the Indian desert. The eastern water-parting of the Indus 
system is found in the elevated range extending from the main 
Himilayan mass along the left bank of the Hatlaj to Ktiptir, and is 
continued thence in the uplands bordering thi khddir of that river 
until it meets the Arvali (Aravali) range which constitutes the 
north-western abutment of the table-land of Centra! India. The 
character of the slope towards the south-west will be best understood 
from tho following table of heights taken along the course of the 
Hatlaj to LudhiAna, and thence by the Grand Trunk Road to the 
Jumna :—TAru, about two miles below the junction of the Panjnad 
and Indus, 837 feet above the level of the sea ; BahAwaJpur, 375 
feet; Nur Bh&h, 481 feet; Pir KhAlis, seven miles north-east of 
BahAwalgark, 548 feet; Fazilka, 588 feet; Firozpur cantonment, 
645 feet; Jagraon, 765 feet; LudhiAna, 806 feet; Ain bulla Church, 
899 feet; and Madalpnr, on the bunks of the Jumna khAdir, 906 

1 J. R. 0. S„ XX11L, p. 7. 
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From Sotliwaia, in tho Firozpur district southwoitls oil the 
7f)th meridian we have Sodiwala, 718 feet; Ahtnadwala, 705 feet; 
Hirsn, on a mound, 737 feet; level of Samhhar lake, 1,184 feet 1 
These observations show a slight depression towards the sonth in 
addition to that towards the south-west, and would make us include 
tlic Kaggar inland basin in the Indus system. The Sotra or Hakra, 
the ancient river of the Indian desert, seems, however, to have once 
had its debouche in the Ban of Kachh,* and would therefore be still 
entitled to be considered separate. To the west die Ravi and tlie 
G'hintih run in lines almost parallel to the Satlaj, as well as tho Jhilam, 
from the town of that name, until it takes a bend to the south to its 
junction with the Chin&b. To the west, the water-parting of the 
Indus commences at Cape Mon/.e on the Arabian Sen, and advances 
nearly northwards along the Hala mountains to the east of Sohriih, 
Kaliit, nnd Qnettuh (Kwatah). It thence continues in the same 
direction along the western Su lain mu range, also known as the 
Konak, nnd Kub Jndrdn range to the Safed-koh, at the head of 
the Kurram valley. Thence it follow's the crest of the Safedkoh 
westwards to the hills north of Ghazni, where it separates the 
southern affluents of the Kabul river from the waters of the small 
inland basin of lake Abist Ida. The direction is then continued north¬ 
westerly to the ridge separating the head-waters of the Argand-4b 
from those of the Kdbul river, and again in the range that separates 
the waters of tbe Halmand basin from the most westerly affluents of 
the K&bul river, whence a transverse ridge near the pass to B&inian 
connects tbe line of water-parting with the Hindu-kush. For 300 
miles the lino follows the Hindu-kush to its junction with the great 
Tuglnlambash Pamir near the Baroghil pass. It then follows the 
Muztugh range, 8 but cuts through it around by the K&rakoram 
pass to tbe north, so as to include the tributaries of the Shayok, and 
proceeds in a south-easterly direction by the Aling Gang-ri to its 
junction with the Gang-ri at Kail&s, where a transverse ridge 
separates the head-waters of the Indus, the Brahmaputra, and the 
trans-liimilayan feeder of the Ganges system. The Indus has a 
length of 1,800 miles , and, according to Hr. Saunders, its basin has 
aa area of 372,000 square miles. 

1 0. T. 8. tables. * Sts Notes on the lost river of tbs Indian desst 

Oal. Ber^ July, 1874. Ioe-mountain’: a better name than KAiakoram 

(block-gravel), which should be restricted to the pass. 



OF TRB NOBTH-rjtftTRRK PROV7NCB8. 


65 


Hie Hal* mountains to the south of the Mala pass are better known 

Subordinate systems of « the Khirthar hills and as the Pabh hills, 
the indaa basin. and the drainage from them loses itself in the 

plains before it can reach the Indus. The same may be said of the 
drainage through the Mala and Bolan passes, and that by the Thai 
valley. To the north, the Lnni, Gonial, Kurram, and K&bul rivers, 
each possessing a perennial stream, have an easterly course more or less 
parallel to each other, and break through the range bordering the 
right bank of the Indus by deep and narrow gorges which form the 
passes into the upper country. The K&bul river itself is the drainage 
channel for the very elevated country from the hills north of Ghazni 
to the Baroghil pass north of Chitral, and from Naushera to the pass 
leading to Bami&n, and thus forms a compact subordinate system 
well deserving of separate study. 1 The upper waters of the Jhilam 
drain the Tile and Kashmir valleys, and have a general direction 
between west and north to.Muzaft'arabad, where they unite, an,d, 
meeting a meridional ridge, take a bend southwards to the plains. 
The Chifi&b, in the upper portion of its course known as the Chan¬ 
dra, has a similar direction between west and north until it meets 
the spurs from the range which forms the water-parting between it 
and the Jhilam, whence it seeks an outlet southwards towards the 
plains. The Ravi runs in a valley parallel to that of the Chinib 
and south of it until it meets the outliers of the range that forms 
the water-parting between it and the Cliinab, when it also turns 
suddenly southwards towards the plains. Next comes the Bi&s, 
which has also a westerly direction until it me* bs the ridge botween 
it and the Ravi, when it takes a bend to the *ou< h through the outer 
hills. The upper course of the Satlsj has a similar westerly trend 
until it meets the great obstruction culminating in the Leo Porgyul 
peak, after which the direction is between west and south until it 
enters the plains. A range runs between the Satlaj and the southern 
branch of the Indus from the meridian of Tirthapuri by G&r, to 
where it is joined by the ridge connecting it with Leo Porgyul, and 
thence into Rupshu to the north of the Tso Moriri lake, and consti¬ 
tutes the subordinate water-parting between the Satlaj itself and the 


* For interesting articles on the tract between the Arabian sea and the OUgit 
river, by Mr. C. B. Markham, see Proceedings R. Q. 8., 1879 : the mountain posse 
on the Afghin frontier of Britisji India, p. 38 : the upper basin of tha Kibul river 
p. 110: the besin of the Helmnnd. p. 181. 
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Indus. Thus we see that the great feeders of the Indus system 
from the west have a similar character, and that those from, the east, 
from the Himalaya proper, have a general westerly direction, in the 
upper portions of their courses in the hills, until they tarn south¬ 
wards towards the plains, where the direction is south-west to their 
junction with the Indus. 

Next we have the Ganges basin with its subordinate systems. 

_ „ . . To the north, the water-parting, as a rule. 

The Ganges basin. , . * 

follows the ghnt-line of the Himalaya and 

on the extreme west separates the sources of the J&dh-Ganga, one 

of the head-waters of the Bh&girathi, from the Hop-gadh, an affluent 

of the Satlaj. North of Kninaon, however, we have a phenomenon 

similar to that observed near the K&rakoram 1 pass, where the waters 

of the Sliayok, Y&rkand, and K&rakash rivers have a common origin 

in that elevated plateau at no great distance from each other. We 

find that to the east of the Unta-dhura pass, north of Milam in 

Kumaon, the water-parting of the Ganges basin crosses to the north 

of the gli&t-line to a place called Tara, where the sources of the 

Satlaj and the Karnaii lie close together, “divided by an almost 

level plain, across which a man might walk from one river to the 

other in an hour or two, without a vertical ascent or descent of 500 

feet,” yet the waters of one stream seek the sea at Karachi, and of 

the other by Goalundo. Further east the water-parting is continued 

in the ghkt-line to the Arun river, which has its sources to the north 

and forces for itself a way through the Hiui&laya to the plains. The 

water-parting then follows the eastern boundary of NepAl to the 

plains, where an intricate system of drainage is met with, throwing 

oft feeders sometimes to the Brahmaputra and sometimes to the 

Ganges down to their junction at Goalnndo. Following the line 

on the west from east longitude 79° 11' and north latitude 25°, we 

, \P T A, ® rn ^.r describe# the appearance of the ooun* sj between the top of on® 
the gorge# and the K&rakonun pan thna “ At the top of the aacenti 

f, . ou . r e 7 es » ,OT wc found ourselves on an immense undulating plain, 

the lhpaang, which locked like the top of the world. * * Northwards, in front of 
®*' “ w irregular flat-topped hillocks, they looked like acattere-1 about • • 

I baa occasion to look back in the direction of the mate by which we had come. A 
One snowy range of mountains met my view and looked quite continuous; but, of 
conns, this was a deceptive appearance, as we hud passed through this chain without 

was the Mnstdgh range, whilst the KArakoiam pass, dia- 
tMtaSm*t 26 miles ahead and forming the water-parting, lay amongst tbs seeming 
hinacks, a fact which sbw that though a range may form a water-parting, a water- 

* 0 ® 8 not fo** 0 * part of a range. Colonel Gordon pm views of the 
Kinikoram pass in his ‘ Boat d the World. 7 "^ 
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find in the extreme north-wost that tho water-parting keeps to tho 
crest of the range running along the left bank of the Baspa, an 
affluent of the Satlaj, and is continued by Huttu to the ridge on which 
Simla is built. Thonoeit proceeds southward, and then eastward 
along the right bonk of the Gin to the junction of that stream with 
the Jumna near R&jgh&t. Here the water-parting turns southwonis 
along the line separating tho drainage area of the Kaggar system 
from that of the Jumna, and continuing along tho Arvali rango 
and tho edge of the Malwn plateau, pusses through the Jabalpur 
and Mandla districts, separating tho sources of tho Ncrbudda 
from thoso of the Son, and thon along the range connocting the 
SiUpuras with the llajmah&l hills to tho plains, where it follows 
n coarse along tho left bank of the Sabanroka to the sen. Mr. 
Saunders has given tho length of the main stream of the Gan¬ 
ges ns 1,514 miles, and tho area of its basin at 301,000 square 
miles. 

The Ganges basin, like that of the Indus, possesses several suhor- 

Robonlinntc lyRtumn o! dinatc systems that may bo called in their 
the Ganges basin. order from west to east, the Jumna-Ganges, 

Kamoli, Gandnk, and Kosi systems. The alpine basin of the Jumna- 
Gangcs system is bounded on the west by the well-defined rango 
which descends from the Jamnotri group of peaks to the Satluj river, 
and on tho oast by a similar ridge descending from the Nando Devi 
group of peaks and separating tho waters of tho Pindar from thoso 
of the Himalayan fiarju. To tho north, the ,'hut-line separates it 
from tho source of the Kam&li on tho oast, and the source of tho 
Satlaj on tho west. Although the upper waters of both the Jumna 
and tho Alaknando, or principal source of the Ganges, havo at first 
a westerly direction, they soon take a bend to the sonth, and form 
the main channels to which aro directed their affluents from cither 
side. It is remarkable that, with the exception of tho ll&mgunga, 
which unites with tho Ganges in the Farokhabad district, neither tho 
Jumna nor the Ganges before their junction receives any consider¬ 
able affluent of Himilayan origin daring its course through the 
plaint. The western boundary of the alpine basin of the Karnali is 
marked by the ridge extending from the Nanda Devi group between 
the Pindar and Sarju rivers, already noticed. The eastern boundary 
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it formed by a similar ridge descending from the Dhaulagiri group 
of peaks. To the west the Saijn, eastern RAm gangs, Qori, and KAli 
enter the plains in one stream as the Sards. Then the Swetaganga 
KarnAli, and Bheri form the KnrnAli, and farther east we have the 
Jhingrak or RApti and its affluents. All unite in the plains to form 
the Ohogra, which joins the Ganges to the south of the GhAsipur 
district. But this unitising law is better exemplified in the alpine 
basin of the Gandak, which reaches from the Dhaulagiri group 
to the GosAin-thAn group of peaks. We have here seven rivers 
named in ordei from west to east, the Bari gar, NarAyani, Sweti- 
gandaki, Marsyiingdi, Daramdi, Burliiya-Gamlnki, and Trisdl- 
Gandaki. These are called the seven Gandaki by the NepAleae, and 
unite their wAt^rs at Tribeni within the hills to form the Gandak 
river of the plains. Here we have what Hodgson 1 terms an admi¬ 
rably defined natural division lying between two great groups of 
peaks. In the same manner as the KarnAli basin is bounded on the 
west by the spur descending from the Nanda-Devi group of peaks, 
and on the east by the ridge from the Dhaulagiri group, so the 
BarigAr of the Gandak system does not reoeive a single streamlet 
from the westward of the Dhaulagiri ridge, nor does the Trisiil of 
the same system receive any wuter from the east of the ridge 
descending from GosAin-thAn. Hie alpine basin of the Kosi lies 
between the GosAin-thAn group and the Kanchinjinga group of peaks, 
and, like the Gandak system, consists of seven rivers,* known as the 
seven Kosis. These, named in their order from west to east, are the 
Milamchi or Indrawati, the Bhotiya-Kosi, Timba-Kosi, Likhu-Koai, 
DiidrKosi, Aran, and Tamra or Tamor. The Aran has one of its 
sources to the north of the line of snowy peaks seen from the 
plains, and the Tamor is also said to have trans-nivean affluents, 
but ill the others rise on the southern elope of the Huntleys, 
and unite within the hills at Varihe-Kahetra above NAthpnr. The 
subordinate systems of the Ganges basin thus appear to be strongly 
characterised by a common origin within an area bounded on 
north by the ghAt-line, and on the west and east by well-marked 
gyeupa of culminating peaks, whenoe ridges deeoead and form the 
urikar-fMMrting between successive systems. 

J»n Usjwtkla ob the Ganges twain, J. A. 8.. Ben., XVUL, 7«1. 

XTIL, slay uMsVs 


'iM, 
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Die Brahmaputra, basin in its full extent has not been explored 


Bralu&aputn basin. 


bnt sufficient evidence has been collected by 
recent travellers to show that from the water- 


parting between the sources of the Brahmaputra and the Indus, the 
northern water-parting of the former river continues in a range of 
lofty on its left bank to the bend towards the south, by which 
it reaches the plains of India. This range has a direction south-east, 
and to the west of the 86th meridian is sufficiently distant from-the 
Brahmaputra to allow of such affluents as the Cliachn and the Cbarta 
rivers. About the 86th meridian, a line of peaks culminating in the 
TArgot La stretch in a north-easterly direction to the QyikhArma 
group of peaks, south-east of the KyAring-cho or Ky&ring lake, one 
of the sources of the NAk-chu-kha. The drainage of the southern 
slope of the range is sent by the Duinphu-chu into the KyAring lake, 
so that the northern, water-parting of the Brahmaputra must, here 
approach much closer to the river and run in a south-easterly direc¬ 
tion. On the 89th meridian, it descends as low as the 30th parallel 
in the Shiang Labu range, which appears to be connected with the 
great Ninjin-th&ngla range of snowy peaks to the south of the JAng 
Namcho or Tengri-Nor lake with a trend to the north-east, for it 
gives the head-waters of the Ki-cbn or LhAsa river from its southern 
slope, as well as other important streams further east, regarding 
which our information is still very imperfect. To the north-east we 
find the NAk-chu-kha or Hota Sanpo, a large river that issues from 
the Chargut lake about north latitude 32° and east longitude 89°, 
and flows eastward, having its drainage area on the south, bounded 
by the water-parting between it and the Brahmaputra basin. This 
great river takes a bend to the south, and according to one of the 
Pandit explorers,* flows by Tsiamdo on the road from LhAsa to 
Bathang, and thence through Amdu to China, under the names 
MAchu and Konkong. These names would connect it with the Yang¬ 
tze, but if it flows by Tsiamdo it should.be one of the branches of the 
Lan-Tsang, the name of the upper portion of the Mekong or Kam- 
bodia river. Dos Godins notes that the Nn-Tse or Ln-Tse is known 
as the Ngen-kio in Tibet, a name which may perhaps be referred to 


*A Bep-1878-75, p. 68. The Atkstu mm of the 17th April, 1880,snnoa&oes 
»• antral of Colonel Prejevalaky at Jttk-ehu-kha, about twelve marches north of 
““ft. ?■* we shell doubtless obuin soma solution of the problem connected 
with this river from this great traveller. 
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the Nak-chu, and it would then be the head-waters of the Salween, 
whilst others claim it as the source of the Ira wadi. All that can, 
therefore, be said is that there is a great river in eastern Tibet, 
between which and the Brahmaputra is an unexplored tract of 
country, and within it will be found the eastern water-parting of 
the Brahmaputra. So far as we may conjecture from the imperfect 
materials at our command, the range that forms the northern water- 
parting of the Brahmaputra takes a sudden bend southwards 
between the 96th and 97th meridians along the right bank of tho 
Lu-Tse. Thence one branch proceeds westwards in the Patkoi 
range, and another southwards, between the Irawadi and Salween. 
To the south, the water-parting follows the crest of the Patkoi 
range, and is continued westwards in the Manipur, Lush&i, and 
Chittagong hills, where it separates the southern affluents of 
the Brahmaputra from those of the Barmese systems. To the 
west, the water-parting is conterminous with that of the Ganges 
basin. Mr. Saunders estimates the course of the Brahmaputra 
at 1,800 miles, and the area of its basin at 361,000 square 
miles. 

Following the systems that carry off the drainage from the south- 

subordinate systems of ern dopes of the Himalaya and join the Brah- 
the Brahmaputra basin. maputra in its course through the plains, we 

trace much the same regularity found in the subordinate systems of 
the Ganges basin farther west. The Tista system of Sikkim is 
hounded on the west by a ridge descending from the Kanchinjinga 
group of peaks, and on the east by a similar ridge from the Chumalkri 
group that also forms the eastern boundary of Sikkim. Hie alpine 
rivers of this system in order from west to east are the B&ri Ranjft, 
Batong, Lachen, Lachung, and R&ng-chu, and all unite within the 
hills above Kalingpong to the east of Darjiling. The alpine basin 
of the TaraarGangadhar system extends from the Chumal&ri group 
on the west to the ridge descending some fifteen miles east of the 
90th* meridian in the 28th parallel, and which separates the waters 
of the affluents of the Tarsa from those of the M o n k s system. The 
rivers of this alpine basin from west to east are the Ammo, Dor, 
Par, W ang, Ma, Pachu, and Tanohu, which unite within the hills 
to form the Tarsa and the Gangadhar tributaries of the Brahmaputra. 
Further east comes the Manas system, of which the western water- 
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parting is conterminous with that of the Tarsa-Gangadhar system. 
On the east, it is bounded by a ridge descending from the group of 
snowy peaks to the west of the Karkang pass crossed by the Pandit 
on the T&wing route in 1878, and for its alpine feeders has the 
Mati, Manta, Kura, Lhopra, and Tdwing streams, which apparently 
also unite within the verge of the mountains to form the Manta, 
Eastwards lies the Subansiri system between the Manta and the 
Dihong. The Sikang-chu, which rises to the south of the Karkang 
pass, probably forms one of its sources, but the remainder lie within 
the wild country of the Abors and have not yet been explored. The 
southern affluents of the Brahmaputra during its course through 
the valley of As&m are not so important, and may be divided into 
two classes—~those which carry the drainage of the northern slope 
of the hills inhabited by the Singpho, Aror, and N6ga tribes, 
and fall directly into the Brahmaputra, and those which carry 
the drainage of the northern slope of the hills of the Lushki 
country and hill Tipura and of the southern slopes of the Jaintiya, 
Khasiya, and Giro hills to the Megna, which joins the Brahma¬ 
putra below Dakka. To the former class belong the Dihing, 
Disungj, Southern Dhansiri, and Kopili, and to the latter tlio 
Barak, Srirma, and Dhani. 1 To the extreme east of the Asim 
valley is a snowy range from which issues the Lohit or Brahmakund 
river that gives its name to the Brahmaputra; but geographers 
have applied the same name to the great river flowing by Lhtaa, 
and which the best authorities identify with the Dihong that 
joins the Lohit in the upper valley of Astm. The more general 
wmwA of the Brahmaputra, in the upper portion of its course, 
mmm to be * Tsanpo* or 'Sanpo,’ meaning ‘the river' or 'the 
great river/ used like 1 Ganga’ in the plains and ‘ Kiang * in 
China. In Astan, the name varies with the tribe inhabiting its 
Kantf or those of its tributaries, so that the designation i Brahma¬ 
putra,' to express the entire course of the river from its source to 
the north of ^ nwirtn to its junction with the Ganges, must be 
considered a convenient- device of geographers, and not a term 
baaed on received usage. We have seen that at its junction with 

1 Any diaeaaiflB of the lytteme of the Aedm valley would be oat of 

•teoehere; they eie eadWentlj described in the Aeim Gesetteer, to which the reader 
la Much of farther inflonMtka on this eabjeet is referred. 
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the Lohit, the Brahmaputra is called the Dihong. 1 East of this 
junction, the Lohit receives a tributary from the north, called the 
Dibong, and on the south another called the Dihing, and again 
one called the Disung. Much confusion has resulted in A«Am 
geography from not remembering that all these names refer to 
different rivers.* 


We buve already noticed the division of Tibet into the eastern, 

western, and central provinces. It is called 
Si-tsang by the Chinese, and is also known 
under the names Tn-pu and Mu-tu, or Upper and Lower Tibet From 
the accounts of the eastern province in the writings of Klaproth, Hue, 
Blakeston, Cooper, Des Godins, and Gill, we may assume that the 
drainage to the east of the 96th meridian has a southerly direction, 
and that the general conditions resemble much those further west 
Pengshan on the Yang-tse in western Sz-chuen is 1,500 feet above 
the level of the sea. At Ching-tu, some seventy miles due north of 
Pengshan, Cooper, in March, found the fields in the neighbourhood 
occupied by luxuriant crops of wheat, barley, sugarcane, and opium, 
the latter of which demands a climate similar to that of the plains 
below the Kumaon Himalaya. The same traveller crossed the 
Yalung and Kinsha branches of the Yang-tse between Chingtu and 
Bathang, and beyond Tatsien-lu entered Eastern Tibet, where yaks 
are used in the carrying trade and a more alpine climate is met with. 
Bathang on the west has much the same position with respect to the 
elevated highland to the north that Chingtu has on the east, but lies 
a degree of latitude more to the south than Chingtu; so that from 
the meridian of Bathang, the range dividing the Tibetan plateau 
from the plains of China seems to take a north-easterly direction. 
The feeders of the Yang-tse and other rivers find their way through 
this range by a series of gorges similar to that of the Dihong 
further west. Between the Yang-tse and the Dihong, we have two 


1 Klaproth suggested the Irawsdi as the corinuation of the Saapo, and Colonel 
Godwin-Austen was the principal advocate for the Sn b aa siH ; Progs. B. Q. B., 
August, 1876; bat the researches of the Feadit'employed by lieatenant H e rm a n 
peniaps show that the Dihong is the real representative of the Saapo, sad that the 
bend It takes beyond Cbetang is quite sufficient to leave a lama watershed for the 
Bahaasiii The most recent advocate of the Irawsdi as tbs tree ooatinaatlau of 
the Saapo isJfr. R. Garden, ia hie elaborate M Jfnwrf «e tk$ lrm n oddy Afcer.” 
The Brat vohuse Is illaetmtsd with hydr o gr ap Mc ef h y paometriaal and asagraphi* 
cal maps of Tibet and the neishboniiag eoaatrioa tspsther with a hyetapwfitai 
bud of India. *8ee Fears observations on isfa noaeaelatars mJA.8, Bea* 


neighbouring ooai 
i Fern’s observations 
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great rivers, the Lan-tsang identified with the Mekong or river of 
Kaniljodin, and the Lu-tae or upper course of the Salween. Father 
Pcs Godins informs us that the Mekong has its origin in about 33° 
to 34° north latitude in the mountains south of Koko-Nor, and the 
fai-tse further west is known us the Ngen-kio in Tibet; but whether 
this namo is to be regraded as one with the N&k-chu-kha of the 
Pundit explorer is left to future travellers to decide. 

Turning now to the upper portions of central and western Tibet., 
we find from the Pandit explorations that the drainage to the north 
of the northern water-parting of the upper portions of both the 
Indus and the Brahmaputra flows into a number of lakes. East of 
the 84th meridian, these lakes appear to bo connected tlio one with 
the other, and eventually with the groat river N&k-chu-kha, which 
has an easterly direction in the upper part of its course and finds a 
southern outlet in one of the great rivers to the east of the Dihong. 
From the Pangong lake on the west to the Lonkor Cho between the 
83rd and 84th meridians on the east, the drainage is collected in a 
series of depressions without any outlet, each of which is the centra 
of a subordinate minor system of its own. We do not know of 
any considerable stream proceeding northwards or westwards from 
this tract. This lake-system is a characteristic feature of the 
orography of north-western Tibet. The waters of these lakes aro 
generally brackish and the margins exhibit expanses of salt-marsh. 
Streams of fresh water are found, but in their c< urse towards the 
lakes these rapidly become brackish, and in the end little influence 
the quality of tho lake-water itself. According to the Pandit, the 
country to the north of Garge and Garchethol is a great uninhabited 
plain. 1 It was formerly customary to travel in a north-north-westerly 
direction from Thok Daur&kpa* for some twenty days to the range 
overlooking the Gobi plain in which the commercial entrepAt N&ri 
Th&ru lay.* A two months’ journey from Thok Daur&kpa to the 

1 Called Jung FhAyil Puyil, meaning literally “ the desert country in which the 
fatlier and son have wandered,” from a tradition that two men hod entered it and 
dial there from want of water. G. T. 8. Rep., 1873-75, p. 56. * In about 85* H' 

cost longitude, and 32* V north latitude. ■ Trotter suggests thnt NAri Tbani 

iio*ii|ilm a |KMition at the foot of the northern boundary ridge of the Tibetan plateau, 
similar to that held by Polo and fiorghiik, and that tnc stream passing NAri ThAru 
»nnv lm the same that passes by Charchand. l’rcjevalsky (p. 76) says that Chnirlicn 
is situate nlsmt 200 miles to the south west or Chargnlik on a river of the wine 
mnne. lienee it is a ten (lays' journey to the oasis of Nai (900 houses), and three 
days further to Kiria. The position aud distance of Nai would suit the Tandit • 
description of NAri ThAru. 


10 
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north-east brought the traveller to Ajan, also a commercial centre. 
This road lay throughout over an extensive plain ; no large moun¬ 
tains were seen and no streams were crossed. Drinking-water was 
obtained from a number of fresh-water lakes mostly dependent on 
the rainfall for their supply. From these reports we learn that 
northern Tibet is a plateau of great elevation without inhabitants 
and possessed of few streams. 


As we approach the west, the boundary ranges that support the 

Lob Nor basin Tibetan plateau between them on the north 

and south gradually incline towards each 
other, so that westwards of the Pangong lake they are little more 
than fifty miles apart.* Here we find the water-parting of the Indus 
and Lob-Nor systems in the elevated Dipsang plain, which attains a 
height of 18,000 feet above the level of the sea near the K&rakoram 
pass (18,550 feet). From the K&rakoram pass on the north flows 
a feeder of the Y&rkand river, and from the east, an affluent of the 


K&rakash river, both of which belong to the Lob-Nor system. On 
the south-east, only eleven miles from the pass, the Daulat-beguldi 
encamping ground is close to one of the feeders of the Nubra branch 
of the Shayok river that belongs to the Indus system. In one case 
the waters lose themselves in the Gobi desert, and in the other they 
reach the Indian Ocean at Kar&chi. If the statements of Kostenko 


and Severtsof be accepted, we have here in the west an analogue of 
the arrangement that has been described as characteristic of all the 
river-systems along the southern face of the Him&laya between the 
Jumna and the Brahmaputra. The alpine basin of the Yamany&r 
lies between two great groups of peaks, some thirty miles apart. 
On the south-east of the Yamany&r is the T&gharma group, 
of which the Muzt&gh-Ata* peak attains an elevation of 25,350 
feet above the level of the sea. On the north-west there is a 


similar group, of which the T&sh-balik peak reaches an elevation of 
22,500 feet. The Yamany&r collects its waters in an elevated valley 


1 On approaching Ajan, a bare rocky range is passed and the town is occupied by 
Sokpaa, who procure their corn and flour from Kokod and Karka, a large monastery 
some ten or twelve days’ journey beyond the borders of their ouatry. Trotter 
suggests that Karka lies between Lob-Nor and Koko-Nor, and that Ajan is one 
with the Anj-si of Dspenski; but both of these identifications require confirmation. 
* From the KArakoram to ShahSdoilah (11,780 feet) on the verge of the plains 
of YArksnd is a distanoe by road of 78 miles, and from the same to Changlung 
on the «>uth is 88 miles, and to Leh on the Indus, 168 miles. * * Father of 

Ice-mountains.-’ 
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between these groups and the water-parting range on the west, 
which is known variously as the T&gharma plain or plain of the 
Kichik K&rn-kul. 1 The groups themselves are in advanee of the 
water-parting range and are connected with it by transverse ridges. 
That on the south connects the Muzt&gh-Ata group near the Kok 
Mainak pass with the water-parting range, west of the Neza-t&sh 
pass, while that on the north lias not yet been accurately defined. 
Spurs from the groups descend northwards towards the plains and 
effectually divide the waters of the Yamanyar from those of the 
Kashg&r-darya on the west and from those of the Y&rkand river on 
the east. It has generally been supposed* that these two groups of 
peaks belonged to a great meridional range; but Severtsof, who has 
had recently exceptional means for obtaining an accurate estimate 
of its character, distinctly states that “ these two peaks- were sup¬ 
posed to be connected by a continuous range, while the real fact is 
that each is respectively the highest point of separate small high 
mountain knots capped with eternal snow.” We have, therefore, in 
the west also an apparent snowy chain of mountains as seen from 
the plains, but which on closer examination resolves itself into 
groups of snowy peaks in advance of the water-parting range from 
which they arc divided by an elevated valley. This valley give* 
rise to a river that makes a way for itself between the boundary 
groups to the plains below, while the groups themselves are con¬ 
nected by transverse ridges with the line of water-parting. A 
ridge from Muzthgh-Ata to Yangi Hissar separates the drainage of 
the northern slope from that of the Kinkol river on the east, and a 
second ridge follows at some distance the left bank of the 
Yanianyir which shortly after its issue from the mountains is ab¬ 
sorbed in artificial branches or canals for irrigation purposes. The 
whole system is a remarkable illustration of Hodgson's formula for 
the river-systems of the eastern Himalaya. 


Hie alpine affluents of the Ytfrkand river known as the Sarikol 

and Zarafsh&n rivers also illustrate the unit- 
OxMtartii. ising principle observed elsewhere. They 

•lesser KAn-knl or ' black lake.’ "The two group* form s part of 

Hayward'* meridional Bsil-Art range, the existence of which wa*supported 
hr fete w iwd Trotter and denied by Fedchenko, who considered the phenomenon 
described by Hoywaid as merely ^presenting the terminal tett ends of parallel 
wmng mm to the PAmlr plateau. Kostenko, however, maintained it to be a 


given by Gordon in his 1 Hoof of the World.* 
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are separated from cacli oilier by the Kmuliir range, which descends 
in a north-easterly direction from the watcr-jmrting range to tho 
mouth, and terminates where the Snrikol and Zarafshnn unite their 
waters within the outer range of hills to the north. Tho Ox us sys¬ 
tem further gives an example of another of the characteristic features 
of the Himalayan river-systems. The water-parting follows the lino 
of the Hindu Kush from the pass near Bamian to the Baroghil pass, 
and thence follows the Pamir range to the greater Kam-kul. Tho 
height of tho water-parting on the Baroghil plain has been estimated by 
Captain Biddulph at about 12,000 feet. The Mullah states that in 
traversing it for a distance of five miles there was no appreciable 
rise or fall, and further it is said that from a point one-and-a-half 
miles short of the crest, the difference in height did not appear to 
bo more than two hundred feet. The Sarluid head of the Panjah 
branch of tho Oxus is not more than two miles distant from the 
Gez-kul or Oi-kul, the longest source of the Aksu branch of the 
same rivor known as the Murghdb. The princi jud source of the 
western head of the Panjah branch of the Oxus in Wood’s Victoria 
lake is but twelve miles distant from the water-parting between it 
and another branch of the Aksu. So little is his watcr-juirting 
marked by any defined physical feature that it was only after 
some difficulty that Trotter discovered it at a height of 420 
feet above the level of lake Victoria. There is also reason to 
believe that the greater K&ra-kul once gave off at one end a feeder 
to the KAshgAr-darya of the Lob-Nor system, and at the other a 
feeder to the Oxus. We have already seen that it is but a little 
difference in perpendicular height that determines the drainage 
between the Satlaj and Karn&li and between the Nnhru branch of the 
iShayok and the Kanikash, so that where rivers have their sources in 
these elevated areas it may bo generally stilted that a slight inequality 
in the surface, such as it is not possible to delineate on any ordinary 
map, is sufficient to determine the course of springs into channels 
that have a very remote debouche one from the other in the pla ns. 
The terms trough, channel, basin are in such cases often misleading. 
Nor are the bounding ranges in these elevated regions marked with 
such well-defined characters as are met with elsewhere. The great 
PAmfr is divided from the Alichur Pamir on the west by a range 
having an average elevation -of only 3,000 feet above (he level of the 
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Victoria hike, mid from the liiilo Pamir by u similar range avemg- 
iii|r alioiit 2,000 foot uIxjvo tlio same level. 'Hie direction of the 
rivers depends, therefore, on the influence of much less relatively 
important masses of matter than are to bo found at lower levels. 
The slight difference in level that determines the course of the 
head-streams of the Karakush and Yarkand rivers on the Dip¬ 
wing plains, is sufficient to divert the former from their normal 
direction and drive them directly against the Kuen-lun range, 
where, finding a fault in the wall, they work their way through 
towards the plains. The influence of the law of gravity and the me¬ 
chanical and chemical changes wrought hy water are tho sufliciont 
causes for every form of river channel that is met with, and it is 
to their ceaseless action that even tho stupendous gorges of the 
Indus, the Satlaj, and the Brahmaputra, arc due. 


Having concluded our review of the river-basins and" their 

relations to each other, we shall lfow pro- 
Mains of Hindustan. , ..... . . _ 

cecd to examine tho different parts of tlio 

area under our consideration. The great plain of Hindustan 
which first claims our notice is a vast flat extending fitft an 
almost unbroken surface along the foot of the Himalayan slope from 
the upper Indus to tho Bay of Bengal. Its direction is from north¬ 
west to south-east over a distance of nearly 1,500 miles, and having 
ail area, including its western launch along the Indus and its eastern 
prolongation into Asam, of about 500,000 square; miles. On the 

. . , . west it has its greatest development, stretch- 

liitiUH plain. a ° 1 

ing along the Indus from the foot of the 

mountains to the sea, from north-cast to south-east for a length of 

750 miles. Its breadth from tho Arvali hills to those west of tlio 


Indus plain. 


Tudus is alxmt 400 miles. The Arvali hills run in a north-easterly 
direction from tho peninsula of KuthiawAr until they lose themselves 
in the plain near Delili. From this yxn’nt they run in a south-east¬ 
erly direction connecting with tlio Vindhyas, and in both cases con¬ 
stitute tho abutments of tho elevated plateau of Central India. They 
thus form two sides of a triangle with its npox towards the north, 
where it separates the Indus plain from that of the Ganges. Tho 
general slope of tho Indus plain is south-west, with, os wchavc seen, 
a slight depression towards tho south, until the influenco of the north¬ 
ern slope of tho Arvulis is felt, when it gradually rises again. Taking 
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a line along the Indus, 1 we have Sell wan, 117 feet above the level of 
the sea ; Shikarpur, 199 feet; Dehru Ghizi Khfm, 395 feet; Segra, 
on the eastern bank of the Indus, opposite Dehru IsinAil Kh6n, 606 
feet; and Khairabud, opposite K&l&b&gh, 750 feet. Following the 
32nd parallel from west to cast, we have Saudi on the left bank of 
the Indus, 029 feet above the level of the sea ; Lodri, on the left 
bunk of the Cliin&b, 657 feet; and RaniduM, on the left bank of the 
K&vi, 796 feet: further east, we enter the hills. Following the 
30th parallel we find Mare on the 71st meridian, with an elevation 
of 386 feet; Niir Shah on the 73rd meridian, 482 feet; and Phkka 
Saniwa, on the 75th meridian, 698 feet. The perfect uniformity o. 
the surface is broken in the north-west by the small table-land be¬ 
tween the Indus and the Jhilnm, of which the salt range* forms the 
nhutment- These hills at the Sakesir station of the survey in tbe 
Jhilani district rise to a height of 4,994 feet above the level of the 
sea. They extend from Khairalmd on the Indus to the Jhilam op¬ 
posite Chilianw&lu, and thence those forming the eastern flank of the 
table-land as well as a subsidiary range to the east of the Jhilam turn 
abruptly north-east and connect with the outer ranges of the Hima¬ 
laya near Bhimbor (1,200 feet). The table-land itself is seldom 
more than two or three hundred feet above the general level of the 
plain, and presents an undulating though tolerably even surface bro¬ 
ken occasionally by ridges which attain a height of from two to three 
thousand feet. 


Tlie Indus plain along the foot of the hills is sufficiently watered, 


lmlinn desert. 


but to the east and sontli at any distance 
from the rivers cultivation on an extended 


scale is only possible when the scanty rainfall can be aided by 
artificial irrigation. The latter tract known ns the great Indiau 
desert stretches through Bliatidiut, Bikanfr, and Bnhawalpnr into 
Bind. Tradition tells ns that, in former time it was a fertile and 


populous country studded with numerous cities and towns and 
inhabited by prosperous and civilised tribes. A recent writer 1 
states that* 11 * there is nothing in history to show that the rivers (of 
this tract) ever contained much more water than they do now. 
Borne diminution in thoir volume may have taken plooe during the 

* Ail*these heights are taken from thereeenls of the Orest Trigonometrical Sur¬ 
vey. »Fleming on the salt raage, J. As. Soc., Ben., XXII., 229. *CaL 

iter., July. 1874, p. 3, 
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lapse of ages, from changes in the lower Himalayan range, as well 
as from the destruction of forests and increase of irrigation. There 
is no doubt also a tendency to the obliteration of the lower part of 
their course; partly by the drift of sand and dust from the desert; 
and partly by the deposit of the silt brought down by the streams 
themselves, owing to the absence of the great river by which it 
would have been carried off to the sea.” Between the Sarasvati 
and the Satlaj are a series of broad channels, most of them a mile in 
width, of which those to the west appear to terminate in the valley of 
the Satlaj, while those to the east, which are also the more ancient, 
lead to the channel of the lost river Hakra or Sotra. 1 The Kaggar 
now runs in an old bed of the Satlaj and was formerly an affluent 
of that river. The change may have taken place owing to some 
great cataclysm 1 which formed a new bed for the river and left the 
old one for its tributaries on the east, and there is much to be said 
in favour of the identification of the Sotra channel with this old bed. 
At the present day the water-level in wells in this tract is excessively 
low, being often so deep as three hundred feet from the surface. As 
the water when procured is often brackish, it is a matter of wonder 
that people are found to inhabit this country which long ago receiv¬ 
ed the name of Marusthali, ‘ the region of death.' 


The Gangetic plain extends from the debouche of the Jumna 
. from the hills to the head of the delta of the 

angetic p n. Ganges, and lies between the great bend of 

the Himalaya and the north-eastern slope of the table-land of Central 

India, which here has a general elevation of about one thousand feet 

above the plain. The breadth of the plain varies from about two 

hundred miles at Agra to about one hundred miles at R&jmah&l. 

The direction is to the south-east, but to the east of the Ganges the 

courses of the riven exhibit more southing. A general idea of the 

fall in height along the coune of the Ganges may be obtained from 

the following figures: Sahiranpur, 903 feet above the level of the 

sea; Meerut, 735 feet; Aligarh, 610 feet; Agra, 516 feet; Cawn- 

pore, 517 feet; Allahabad, 315 feet; Benares, 255 feet; Patna, 174 

feet; Bhfigalpur, 159 feet; gnd Bardw&n, 97 feet. s Cross sections 

1 Said to hare dried up in the thirteenth century. * Like that of 1783, 

when, according to General Cunningham, the river woe dammed up by a landslip in 
the Mils and rose some four hundred feet before the barrier gave way. A similar 
cataclysm occurred on the Indus. * From G. T. & tames. 
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show little difference in height at any point Bhatpnra, below 
Mohan, at the entrance to the principal pass into the Dehra Dun, is 
954 feet above the level of the sea. Following eastwards the line 
along the foot of the hills, we have Hard war, 1,016 ; Najibabad 
860 ; Barhapnra, 910 ; K&shipur, 750; Bilahri, 760 ; Sigauli in 
Gorakhpur, 300; Madanpur in Tirhut, 230 j and Amua, 248 feet 1 
Noting these figures on any good map and following the course 
of the rivers, a sufficiently correct idea of the general slope of 
the Gangetic plain will be obtained. At the termination of the 
hills near Rajmahil, the plain once more expands largely to the 
south and again presents an uninterrupted surface from the moun¬ 
tains to the sea. The length of this section is about 350 miles, 
and its breadth from B&jmah&I to the Brahmaputra about 150 
miles, but increasing to about 300 miles along the coast at the 
head of the Bay of Bengal. The height varies from 100 feet, the 
level of the river Mah&nadi at M&lda, 8 to 75 feet at Jelinglii, the 
head of the Hugli branch of the Ganges, 8 and 31 feet at Chinsurah. 
The Howrah station bench-mark is but 18*2 feet above the level of 
the sea. 4 These portions of the great plain, often though not very 
appropriately called the valley of the Ganges, are intersected by the 
countless tributaries of that river and are under the full influence of 
the periodical rains. They therefore, as might be expected, com¬ 
prise the richest, the most populous, and the most civilised districts 
of India, and in these respects form a striking contrast to the west¬ 
ern parts along the Indus which are doomed to perpetual sterility, 
not from any natural deficiency in the quality of the soil, but only 
from the great aridity of the climate. This barrenness is no doubt, 
in a great measure, due to the relative position of the Indus plain 
to the higher ground around it and to the prevailing winds ; matters 
which, at first sight, appear to be of little importance, but which 
are the efficient causes of the extremely dry climate that it possesses. 
Fluviatile action in erosion and deposition, productive of the allu¬ 
vion and diluvium, terms so well known in the settlement records of 
these provinces, has clearly directed the course of the rivers in the 
great Gangetic plain. Mr. Fergusson, in an article quoted by the 
authors 8 of the ‘ Manual of the Geology of India,* shows that the 

1 First five from Webb nwl Sigfuili from Kirkpatrick. ‘Hooker 

* Prinscp. • U. T. 8., 52 : iu sc. VI1L. 186C. # J*p. 40fl. 412. 
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riven of the Ganges delta oscillate in curve*, the extent of which 
is directly proportional to the quantity of water flowing down their 
channels. Thus, the oscillations of the Ganges between Mungir and 
R&jmah&l average 9$ miles, and between Allahabad and Chunftr, 
only 3*7 miles in length. Further, when a great river runs through 
a low country, its course is considerably stayed by the sluggish 
expanses of stationary water generally termed jkiU in Bengal, and it 
is thus compelled to deposit its silt along its banks. Hence arisos 
the phenomenon of a river passing through a country between 
banks that are higher than the adjacent alluvial flats, and the gra¬ 
dual increase of the banks until the stream makes its way through 
them to some lower level. Mr. Fergusson estimates that when the 
slope of a river bed fulls to less than six inches in a mile, a denuding 
river will be converted into a depositing river, and as the deposit 
commences at the bottom of the slope, the change proceeds up¬ 
stream. Moreover, since the Ganges receives its more consider¬ 
able affluents from the north, the left bank gradually increases 
and drives the main stream more and more towards the table-land 
of Central India, and makes the point of confluence of its affluents 
continually move upwards. This tendency is well marked in 
the Jumna in the Mainpuri district, where the old silted-up bed is 
locally known as the bhagna . l In the Tariu below Kumaon the same 
law prevails, and streams that in the upper portion of their course are 
denuding rivers in the lower portion where the check in slope 
occurs deposit their silt, form jhils, and continually change their 
courses like the rivers of the Gangetic delta. 


The As&in valley forms a narrow prolongation of the eastern 

extremity of the plain, partaking more, 
Asun valley. however, of the nature of a simple river valley 

liable to annual floods. It has a length of about 300 miles with a 
breadth of thirty to forty miles, widening at its junction with the 


1 Gar. IV., 47*. The old bed in Bahtranpnr is called the Budhi Jumna.— Ibid, 
II., 140. Remains have been found in the Jumna alluvion near All a h abad.—J. A. A 
Ben., III., SOS, 529: IV., 262, tec. Wilfoid also notices the discovery of bones of 
men and animals in the Ganges alluvion near Banana about a furlong from its 
present bed at ninety-live feet from the surface and thirty feet below the level of 
the present bed. He says the human boon wen entire, bat those of quadrupeds 
wen brokeu and bon evident mark* of their having been eat with a sharp instru¬ 
ment He fonnd no marine deposits at over 105 feet when the water-bearing stnta 
was reached.—As. Res., VIII., 294. He lies also notiood tho (act that the point of 
junction of the Koei with the Ganges had moved np from Nawibganj opposite Hfj- 
nwhfl some twenty-live miles. 
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Gangetic delta. It is shut in on all sides, except die west, bj 
mountains. The eharaoteristio of a sodden and total change along 
a definite line at the foot of the moontains from a broken hilly sur¬ 
face to an absolute flat, which holds good throughout the other parts 
of the plain, here no longer prevails. We frequently see small iso¬ 
lated hills standing out like islands from the general level surface, a 
phenomenon observable on a smaller soale where the Vindhyan range 
mingles with the plain. From Sadiya, which is 440 feet above 
the level of the sea, the fall is gentle to Gnuhati, which is placed at 
163 feet, and Go61p6ra, which is 150 feet. 1 Taking a line along the 
foot of the hills, we have Titaliya, 330 feet; R&jh&t at the foot of the 
hills near Baxa, 220 feet; and the station at the foot of the hills 
below Diw&ngiri, 670 feet: figures 1 which show a more sudden 
descent than those at similar positions under the western Himalaya. 

We shall now return to the plain between the Jumna and the 

S&nla, and more particularly to that part 
which lies immediately below the foot of the 
Kumaon hills. We find there a narrow belt of country usually 
covered with forest and remarkable for the entire absence of water, a 
phenomenon eminently characteristic of this tract. The great rivers 
preserve their course with some diminution in their volume, but all 
the minor streams that have their origin in the lower hills on enter¬ 
ing this belt soon lose themselves in the shingly deposit that consti¬ 
tutes the substratum. In time of flood, however, they often preserve 
a visible stream throughout their course, but this appearance lusts 
only so long as the cause exists. This belt of waterless forost land 
is called the Bli&bar or ukhar bhnmi (waterless forest) under 
Kumaon, and has a broadth of from fivo to fifteen miles. Though 
no stream or spring exists, the Bli&lmr is clothed with a magnificent 
forest finding its nourishment in the few foot of alluvial matter 
that rests on the boulder aud shingle deposit below. 8 To the 

* These Agures era from the Great Trigonometrical Hurvoy lccurds, which make 
Dihrugarb, 848 feet above the level of the sea; Silmigar, SIS feet; and Baramak, 
near Temper, 4B6 feet. * First from lluokor, two last from Pemberton. 

* These descriptions are ohieAy based on Herbert's report; and on an article 
entitled ‘The Himilaya in Kamnon and GsriiwaT by Mr. (now Mr John) Strachey, 
OaL Rev. No, 88. 8tewart notea that he eaa And no deAnite statement as to the 
breedth of the tract known asilhibar and Tarii to the east of Sikkim, but Hooker 
mentions-expressly that there it ranges from 8 to IS miles in width; Kirkpatrick 
aud Hoffnieister eoincble in making its breadth opposite NepAl about 10 or 13 
■riles, ami between the Raida and Rimganga it ranges from SO to 80 mike, falling 
io 6 or 7 miles abreast of Garhwtl and disappearing to the west of the Jumna. 
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south of the Bh&bar, the character of the country chunges into a 
swamp devoid of trees and intersected by sluggish streams that rise 

from unhealthy morasses. This tract is 
included with the Bh&bar between the 
Ganges and the Phika under the general term ban or jungle. 
East of the Phika under Kumaon, where it apparently attains its 
maximum breadth, it is known as the Tar&i, and under Nep&l as 
the Taryini, with some specific addition ns Morang, &c. It lies 
between the forest belt and the cultivated plains, with an average 
breadth of about ten miles under Kumaon, though varying much 
in different parts. Thus we have between the plains proper 
under Kumaon and the foot of the hills two distinct belts of 
country, each about ten to fifteen miles broad, known as the 
Tar&i and the Bhnbar. The Tarai is characterised by the presence 
of reeds and grasses showing the marshy nature of the ground. 
The streams carry off only a portion of the superfluous moisture 
and sluggishly run in tortuous channels, doubling back con¬ 
stantly in their course. The soil consists of moist alluvial mat¬ 
ter without a sign of rock either in fragments or in site. In the 
Bh&bar, on the other hand, no water rises from the ground. Through¬ 
out its whole extent not a single spring nor any water can be seen, 
except occasionally where one of the larger rivers takes its course. 
In the rainy season alone torrents cut into the ground, and the chan¬ 
nels thus formed exhibit characteristic sections of this remarkable 
tract. We then find that there is but a thin covering of alluvial soil 
on a vast dry bed of boulders and of shingle, through which all rain 
that falls sinks rapidly, and which absorbs in the same way all the 
minor streams of the outer ranges. Instead of reeds and grasses, 
we have here all the magnificence usually attributed to oriental 
forest scenery. Gigantic haldu* (Adina cordi/olia) and khair* 
(Acacia catechu) rear their heads above a tangled undeigrowth of 
creepers and thorn-bushes which present a barrier to progress that 
an elephant alone can surmount. Towards the hills we find the edl 1 
(Shorea robusta), and in Kota great groves of mangoes, while patches 
of cultivation appear wherever irrigation is practicable. For this 

1 The M is the characteristic tree of the upper Bhibar wherever it is found. 
Hodgson notes that constant observation has enabled the people of the Tanti to dis¬ 
tinguish the principal belts of the Bbdhar from the trees that grow in each. The 
highest is the sdf level, the next is the Jtkair level, and the lowest is the tin (Dal- 
btrfia tint) level. 
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purpose, the streams of the lower hills are turned into artificial chan¬ 
nels before they reach the shingle deposit, and even the lakes in the 
lower hills are dammed up to retain a sufficient supply of water for 
the Bh&bar. West of the Kosi, however, there is little cultivation 
or irrigation, apd the Bli&bar there almost remains untouched by 
the plough. The actual slope of the ground between the Tarai and 
the foot of the hills is considerable, though not apparent to the tra¬ 
veller, except when he observes the rapidity of the current in the irri¬ 
gation channels that line the road by which the Bhabar is crossed. 

Before entering into more detail regarding the Bh&bar and Tar&i, 

there is yet a third feature characteristic of 
the tract below the Himalaya that must be 
noticed here as intimately connected with the other two, and this is 
the line of hills called the Siwnlik 1 or sub-Himalayan. These will 
be well known to palaeontologists in connection with the rich col¬ 
lection of fossil mammalian bones discovered in them by Dr. Fal¬ 
coner and Colonel Cautley. As a rule, they appear to rise abruptly 
and without any intermediate undulating slope from the apparently 
Idvel surface of the flat country below to heights varying from a tew 
hundred to three or four thousand feet. They are composed of sand¬ 
stones and conglomerates, and the dip of the strata is usually towards 
the general mass of the mountains at a low angle. The form of dis¬ 
turbance of the strata is very regular, producing broad normal anti¬ 
clinal flexures, the axis-plane sloping towards the mountains. To¬ 
wards the plains the slope has been weathered out, so that plains- 
wards the Siw&liks exhibit a steep face from which rise the highest 
summits of the range, while a long gentle declivity slopes inwards 
and forms a longitudinal shallow valley by meeting the foot of the 
next line of hills. The latter, as a rule, run on a line parallel to the 
Siw&liks, but at a distance of from five to ten miles from them. 

The bottom of this longitudinal depression is, as may be supposed, 

by no means continuous. In some places it 
is cut through by the passage of the streams 
that drain the interior of the mountains ; in others, it is quite obli¬ 
terated by the near approach to each other of the two ranges that 
flank it, and which usually form distinct lines. This is, moreover, a 

‘ SivftwAln. belonging to Siva ; for use of the tcrni ‘ Si whiles’ by Mnsalmin 
historians, ace * History' patten. 


Dfins. 
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structural feature and not due simply to denudation. In the country 
between the Satlaj and the Kali, these valleys are called D&ns 
and under Nep&l, according to Hodgson, they are called M&ris. 
They have been confounded by some writers 1 with the Tar&i, which, 
as we have seen, is quite distinct. The lower part of the D&ns 
generally appears to be covered with a deposit of boulders and gravel 
that slopes somewhat steeply from the Him&laya towards the Siwi- 
liks, so that the whole bottom of the valley is considerably raised 
above the level of the plain without. In consequence of this eleva¬ 
tion, the outer hills when viewed from the interior of the valley, as 
from Masiiri, present a very insignificant outline. The drainage of 
these valleys usually collects along their longitudinal axis and either 
falls into some of the larger streams that cross them, or less 
frequently finds an independent exit for itself into the plains by a 
sudden bend to the south through a break in the outer range. Owing 
to the considerable elevation of the Ddns above the plains down to 
the level of which the drainage finds its way in a very short distance, 
the unconsolidated strata that form the floor of these valleys are 
constantly cut through to a great depth by water-courses. Conse¬ 
quently, the surface, though often presenting an apparent flat for 
several miles together, is frequently broken up into steps which, on 
the whole, are tolerably level, but at different heights, the one 
above the other. This phenomenon is not uncommon, and is 
constantly observed along rivers that are eroding their banks. To 
the same causes also are to be attributed the practical impossibility 
of procuring water by means of wells in the D&ns, a difficulty 
which mainly arises from the thorough dessication of the gravelly 
soil by the deep drainage. 


We have not sufficient information to state distinctly how far 

_ the Bhabar extends both east and west along 

Extent of the Bhlbar. _ ® 

the foot of the Him&laya, but the following 

indications would lead us to suppose that this phenomenon is 

inherent in the relations of such a mass as the Him&laya with the 

subjacent plains. Under Nep&l it is called the Jh&ri or Bh&var, 

and, according to Hodgson,* extends from the K&li to the Meohi on 

the east with the same general characteristics as under Ramson. 

1 Somerville’* Physical Geography corrected in 7th edition, 1878. * Finical 

Geography of the Zumilay*.—J. 18., Ben., XVIII., 778. 
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Eastward of the Tista, according to the name writer, the Bhdbar 
and Turui do not exhibit the game parallelism to the line of the 
Himalaya, but “show themselves plainwards, like an irregular series 
of salient and re-salient angles resting on the mountains. Or like 
small insulated plateaus or high undnlated plains, surrounded in 
both the latter cases by low swampy land analogous to the Tarai.” 
An example of the former is found in the plateau called the Parbat 
Jo&r on the coniines of As&m and Rangpur, which is considerably 
elevated, quite insulated, remote from the mountains and covered 
with adly the characteristic tree of the upper Bh&bar. Again, we 
have undulating plains, such as those that occur around Dinajpur 
and to the north-west and north-east of Siligori, all of which may 
be identified with the Bh&bar. In all these cases where the detritus 
bed thins out, a moist tract is met with, though in no case so 
marked as to the westward. Herbert 1 affirms the general applica¬ 
bility of his remarks regarding the submontane tract below Kumaon 
to the entire country between the Ganges and the Satlaj and 
Parish* to the tract farther west between the Satlaj and the Bids. 
There is no well-defined line dividing the area of swamp from the 
Bh&bar proper between the S&rda and the Ramganga. To the 
east in the Tallades Bh&bar, where the streams seek the S&rda 
directly, there is less Bh&bar, and the swamps that exist are not so 
extensive, but at the same time are more formidable, being often 
surrounded by tangled masses of canebrake. The Dhy&nirau 
Bh&bar also is comparatively narrow, and it is not until we come to 
the Chhakh&ta Bh&bar that we get a breadth of eight to twelve 
miles that lasts until the Phika river is reached. The Tar&i exist 
all along the tract to the south of, and parallel to, the Bh&bar from 
the S&rda to the Phika. But west of the Phika it loses its charac¬ 
teristics and can only be traced in the closeness to the surface of the 
water-level in wells. Westward oi the Phika, the Bh&bar or water¬ 
less tragfc also narrows and the tdl forest does not descend more 
than six miles from the foot of the hills, and a few miles further 
west it has not a breadth of two miles. The Bh&bar, however, 
exists, a$d is broader than the present $dl forest, of which much has 
been cut down of late years. Its presenoe is shown by the absence 

1 Report of the Mineralogies! Surrey of the Himalaya Mountains, Jhd, extra 
No., VoL XI. ' Kohutfa of the Julhradhur Doeb, Jhd, XVII., p. 281: 

XVIII./p. 800. 



OF THE NORTH-WESTERN PROVINCES. 


87 


of wells, and similarly the Tar&i appears in a line of wells with 
water at from three to six feet from the surface, running parallel 
to and bordering on the Bh&bar. This limitation of both the 
Bh&bar and Tar&i is conterminous with the commencement of the 
Pi'itli Diin, which has detained the greater part of the detritus that 
is elsewhere spread out below over the plains. From the Pliika 
eastwards to the S&rda, where these tracts attain their maximum 
importance, there are no Diins, properly speaking; for the Kota 
Dtin presents no great barrier to the south, and further oast the 
Siw&liks are so blended with the outer rango that a geologist alone 
can trace their sequence. In this fact, we have an illustration of 
that portion of Hodgson's theory that gives a narrow extent to the 
Bbabar below the Diins and a broader range where there is no Dun 
to intercept the ddbris from the hills. The facts tliut wo know 
regarding the Bhahar to the north of the Sah&ranpur district 1 
further confirm this deduction. 

In Eastern Turkistan we find a similar phenomenon. Trottor 
The Bh&bar in Turkis- tolls as that the Sagon river, which has its 
tnn - sourco at the eastorn foot of the Terek pass, 

after it reaches the plains north of Kalti Ailak wastes away and leaks 
through crevices in the stony ground. The h&kim of the hitter place 
assured him that wolls had been often sunk but proved of no use. 
Trotter writes :—“ This diminution in the sizo of rivers as they des¬ 
cend is one of the chief characteristics of the country, and occurs in 
all minor streams that have come under my notii >. Of course much 
of this is duo to irrigation, which necessarily carries off large quan¬ 
tities of water, but the stony soil has also much to answer for ; on 
the other hand, the frequent appearance of large springs giving con¬ 
siderable supplies of water and often issuing from the open plains at 
long distances from the mountains may account in a great measure, 
if not fully, for the water thus lost in its early infancy.” Here we 
have the existence of a Bh&bar and Tar&i vouched for by competent 
authority in the Y&rkand and Kashg&r country. The same pheno¬ 
menon, but on a larger scale, was found by Prejevalsky to cliarac- 
terise the tract between Korla and Lob-Nor. A belt of country 
about three to four miles wide, consisting of an undulating plain 
covered with a pebbly or gravelly soil and totally devoid of 

1 Gaaetlecr, 1L, 140. 
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vegetation, runs parallel to and at the foot of the Kuragli-t4gh, a 
low waterless and barren range. Beyond this stony margin, which 
appears to define the shore-line of an ancient sea, lies the great desert 
of drift sand amid which salt marshes exist wherever the moisture 
comes to the surface. The same pebbly plain was found under the 
northern slope of the Altyn-t&gh, the north-easterly continuation of 
the Kuen-lun mountains between the 90th and 92nd meridians, and 
north of and below the stony margin the usual salt marshes occurred. 
The latter are also found at the foot of the north-eastern portion of 
the Tibetan table-land in Tsaidam. It would, therefore, appear that 
tracts analogous to the Bhabar and Tar&i of Kuniaon surround the 
entire Him&layu-Tibetan mass, and that they vary in character accord¬ 
ing to local influences. 

Hodgson attributes the distinctive character of the Bli&bar, as a 

Cause at the deposit : whole, “ to the vast mass of diluvial detritus 
Hodgson’s oceanic theory. w hich was shot from the mountains upon the 

plains, like gravel from a cart, at some great geological epoch, and 
which has been, since its deposit, variously and often abraded both 
in degree and direction by oceanic and, in a far less degree, by 
ordinary floods/’ Another writer considers that this theory of 
Hodgson’s appears to be a reasonable explanation of the existence 
of these great beds of shingle, sand, and boulder all along the foot 
of the mountains. It is argued that no rivers can have laid out such 
a vast deposit, and we can only conclude that we see here the limits 
of an ancient ocean that once washed the base of the Him&laya. The 
boulders and shingle are spread out only for a distance of ten or 
fifteen miles from the mountains from which they are derivod, while 
the finer particles of sand and clay are carried much further. Great 
variations in the depth and breadth of the deposit occur, due, in a 
great measure, to local causes. One which apparently has had a 
great influence is the existence or otherwise of the Siwalik range. 
Where there was no sandstone range to intervene between the moun¬ 
tains and the plains and collect the detritus within their contained 
P una, the deposit is broader and not so thick. Where there was 
such a barrier, it has been carried less southwards and exists in great 
accumulations between the harrier and the mountains. Again, where 
no range existed but only'spurs sent forth, like bent arms, upon the 
plains from the mountains, Hodgson observes that the embayed 
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detritus r simply deeply piled and lofty within such spars, and thinly 
and unequally spread without them, by reason of the action of the spurs 
on the current. He notices, as an example of this form, the debris 
embayed by a spur on the road to Darjiling by PankabAri, where it 
is Mwmwwlffad to several hundred feet, and where, moreover, there 
is outride the spur a succession of terraces, apparently due to oceanic 
forces. 1 Further, u where, as from Gauhati to Sadiya, there was 
not room upon the plains for the free spread and deposit of the 
detritus owing to large and rapid rivers and to other chains both 
proximate and parallel to the Himalaya, the phenomena, created 
elsewhere by the more or less unrestricted spread of the HimAlayan 
detritus over the plains, would necessarily be faintly, if at all, trace¬ 
able. Lastly, if at the time of the descent of the ddbris, there existed 
a great dip in the Gangettc plain from north-west to south-east, the 
lithologic character,, as well as the distribution of the ddbris, would 
be materially affected thereby, for the subsiding oceanic current 
would have a set from the former to the latter quarter and would 
continue to lash the gravel into sand and here to deposit both in a 
series of terraces, there perhaps utterly to displace both in the latter 
quarter long after the former had emerged from the waves.” 


The oceanic theory of Hodgson is not accepted by the majority 

of professed geologists. Mr. W. Blandford 
FlnrUtile theory. ^jtes “ There is absolutely no proof of 

any sort or kind that the whole Indo-Gangetic plain has at any 
time been a marine area; but there is equally no proof that it has 
not. It has been shown that in eocene times the sea occupied the 
Indus valley as far as the foot of the Himalaya, and extended 
along what is now the base of the mountains, as far east as Ku- 
maon } and also that marine conditions prevailed to the north-west 
throughout a great part of the tract now occupied by the AsAm 
rangej but it was also pointed out that, in the area between Ku- 
and the Giro hills, no trace of marine formations had been 
fonnd. Yet it is difficult to understand, if the Gangetic plain was 
a why no marine beds occur* It is fame that the north¬ 

ern border of the ph»n, throughout the most important part of the 

1 Thr oldest advocate of tie oceanic theory is Wilford (in As. Res., VIII,, 
StfV who that accounts for several statements made bytbe Paurinik geographers, 
•ad nortioaleir the story of Chasm. Ho, however, acknowledges that the existing 
■oil oftbeGsngetie Main, so far as is known, wee doe to fluvmtile action. 
* Msnnnl of Otology of India, p. faL, 398. 
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intervening space in NepAl, is, unfortunately, inaccessible to Euro¬ 
peans ; but still, if the Gangetic plain in any way corresponds to 
an eocene sea, as the Indus plain doubtless does, why are no traces 
of marine beds found to the south of the valley on the margin of the 
peninsular area, as they are in the desert to the east of the Indus ? 
In the Brahmaputra plain, also, no marine deposits of tertiary age 
are found; in the plain itself only fluviatile deposits have been 
detected and the marine, eocene, and miocene beds are confined to 
the southern slope of the range forming the southern watershed of 
the valley.” Mr. Blandford considers the post-tertiary formation 
of these provinces to be clearly river deposits. The latter tertiary 
formations belonging to the Siwilik series contain reptilia and 
molluscs, but not a single marine shell. “ It is impossible to tell 
what beds may be concealed below the Indo-Gangetic alluvium, 
and marine strata may exist to an enormous extent without appear¬ 
ing at the surface; it is also unquestionable that the amount of 
information hitherto derived from borings is very small indeed, but 
so far as that information extends, and so far as the lower strata of 
the alluvial plain have been exposed in the beds of rivers, not a 
single occurrence of a marine shell has ever been observed, nor is 
there such a change in the deposits as would render it probable 
that the underlying stratra are marine * • . The only evidence 
known in favour of marine conditions having prevailed during the 
deposition of any portion of the Gangetic alluvium is the occur¬ 
rence of brine springs at considerable depths in a few localities* 
These springs, however, are not numerous, and, without additional 
evidence, it is impossible to look upon them as proofs of marine 
deposits. At the same time it is. by no means impossible that the 
sea occupied portions of Sind and Bengal long after the plains of 
Upper India were dry land.” On the whole, Mr. Blandford thinlm 
that the oceanic theory wants further support; that the fluviatile 
theory is the only one that fits in with the present state of our 
knowledge, and that the depression of the Gangetic plain is of con¬ 
temporaneous origin with the disturbance and contortion of the 
Hhnilayan ranges, and that the physical features of the two areas 
are closely connected. Mo important borings have ever been 
in these provinces, and nothing has ever been discovered, so far a* 
we are aware, to show that the older theory is the correct one. The 
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newer theory is farther supported by the discovery of the boned 
town of Behat in the Sahiranpur district, some seventeen feet below 
the present level of the country and containing coins of the com¬ 
mencement of the Christian era, thus showing what can be effected 
by fluvial action in eighteen centuries. 

We have already seen that the distinctive features of the Tarda 
Tar4i are not found west of the Phika river, if we 

except a small tract on the left bank of the 
Rdmganga, the condition of which, however, is probably due to de¬ 
fective drainage in that particular part, and might occur in any other 
place. The existence, therefore, of the Tarii as a distinctive feature 
must be due to local causes capable of explanation, but the imperfect 
nature of our knowledge will only allow us to guess at them. Her¬ 
bert 1 described the Tarii as “ defined in its southern boundary by 
a rise or step which runs parallel to the common boundary of moun¬ 
tain and plain land.” He observes the height is variable, occasion¬ 
ally as much as thirty feet and sometimes sudden and steep. Modern 
research can discover no well-defined boundary beyond the chain of 
springs which sometimes approach within a couple of miles of the 
foot of the hills and sometimes are separated from them by a belt 
fifteen miles wide. In no case is there any such rise or step as des¬ 
cribed. Hodgson* also accepted the existence of a longitudinal 
trough running parallel to the Him&laya as a 'characteristic of the 
Tarii, which he held to be a natural depression in the plain, and thus 
accounted for its peculiarities. This theory, however, is opposed to 
the results obtained by levelling operations and appears to be based 
on an entirely erroneous idea, the fact being that the drainage of the 
higher country, beyond which has been lost in the absorbent strata 
of the Bhibar, here breaks out again in a line of copious springs 
which collect into swamps in the Tarii. This feature has also some¬ 
what plausibly been accounted for 8 by the existence of an impervi¬ 
ous stratum below the absorbent boulder detritus, and as the latter 
gradually *hinn out the finer and lees permeable silt underlying it 
approaches nearer, and eventually reaches the surface, bringing with 
it the water that has been absorbed by the shingle talus and has 
been retained by the impervious silt 
* I. c%% ait 79. * tm 0., p. 788. 

pwlft 


• Batten in Kansan Report*, 
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(«) Point of tre-appearance of water, | (6) Point of disappearance of water. 

Althongh this explanation seems reasonable so far as it goes, it 
must be remembered that the swampy Tar&i extends only from the 
Phlka to the Tista, and we must, therefore, look for some peculiarity in 
this part of the plain which does not exist elsewhere, by which we may 
account for theexistence of swamps exclusively in this particular locality. 


In a recent note, Mr. Lawder gives the following section of the 
Bhibar and Tarai:— 



His experience of this tract has led him to consider that, what¬ 
ever may be the nature of the underlying formation, the surface 
beds are solely due to fluvial action. The mountain torrents along 
the foot of the Kumaon hills bring down every year a vast amount 
of ddbris which is spread out over the surface now on one side of 
their previous course and again on the other. This irregular depo¬ 
sition itself oompels the torrents to change their beds from place to 
place until, as now obtains, the points where they debouche from 
the hills are marked by more or less irregular, great, fan-shaped 
boulder and gravel deposits. The clayey or semi-soluble, particles 
axe neoifsarily carried farthest and are readily deposited not only 
where there is a check in the slope, but where the current is impeded 
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by the tortuous nature of the channel which itself naturally assumes 
that form under these conditions. Here, during the rains, die 
streams saturated with clayey silt, overflow their banks, form new 
channels, fill up old ones, and create the Tar&i. Above this deposit 
of clay we find one of clay combined with sand, in which, how¬ 
ever, the latter predominates. From this bed issues the line of 
Tar&i springs that flow uninterruptedly throughout the year, and its 
margin marks the northern boundary of the Tar&i. Above we meet 
beds of sand and gravel or gravel and boulders as we approach 
nearer to the hills. A longitudinal section taken at the top of the 
Bhabar (Fig. 2 B.) will tdiow that the hill torrents in the upper 
portions of their course run along a ridge formed by the debris 
transported by themselves, whilst a similar section of the Tar&i (Fig. 
2 C.) would show that, as a rule, the river channels are found in 
depressions below the general level of the country. The geological 
section (Fig. 2 A.)‘ shows the gradients of the present ground sur¬ 
face on the road between Bareilly and R&nib&gh, and from them it 
will appear that in the boulder region deposition takes place at a 
slope of sixty-six feet to the mile, whilst the clay is not deposited 
until the descent falls to about eight feet in the mile. It may fairly 
be assumed that these are the usual angles of deposition of the ma¬ 
terials, and that they have obtained since the degradation of the 
lower hills and the resulting deposition below them commenced. 
If so, a series of proportionate curved lines running almost parallel 
to the present ground surface may be taken to represent the ground 
surface of succeeding periods, and such portions of these lines as 
may be similarly inclined with the present Tar&i portion at the 
same angle with the horizon) will evidently represent the Tar&i or 
clay deposit as it then existed. A line intersecting all these beds at 
the several points of junction of the 1 clay* with the ‘ sand and day* 
will represent the present impermeable bottom of the Bh&bar basin 
and account for the line of springs upon the surface where the stra¬ 
tum of sand and clay crops out. The upper boulder and gravel beds 
permit of the filtration of water freely through them to the clay, at 
the same time acting as a capillary reservoir to keep up the dry 
weather supply to the springs below. 

We have further evidence in support of this theory in the fact 
that the Tar&i proper does not extend westwards of the Phflta river. 
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Between the Phlka and the SArda there are no Diins, for the Kota 
Ddn has its southern boundary broken through by rivers, and along 
the entire tract numerous torrents find their way directly to the 
flat country below. The proximity of these torrents to each other 
causes the accumulation of dAbris to exhibit a continuous appear¬ 
ance which seems to have suggested the theory of a marine origin. 
To the west of the Phika river, the drainage of the lower hills is 
carried off mainly by streams which collect the drainage within the 
Sub-HimAlayan range and seek the plains in one well-defined chan¬ 
nel. The RAmganga is the great arterial drainage channel for 
lower GarhwAl, and between it and the Ganges, the only consider¬ 
able stream is the Khoh, which has a small strip of BhAbar below it 
In eastern Kumaon the Ladhiya serves a similar purpose, and where 
in its course towards the KAli it approaches the plains and does not 
allow of any considerable stream from the southern face of the outer 
range, both BhAbar and TarAi are narrow, and as this influence of 
the Ladhiya on the east and the RAmganga on the west decreases 
the BhAbar and TarAi increase and eventually attain their maximum 
breadth where that influence is least felt. Where rivers discharge 
large volumes of water like the Ganges and the SArda, and in a lesser 
degree the RAmganga and Kosi, the velocity at their debouches 
from the mountains is much less than that of the minor torrents, 
owing to their having cut back and more deeply their channels 
within the hills, so that only the lighter particles of eroded matter 
are carried onwards, whilst the boulders are left behind at their 
natural point of deposition. Hence, near these larger rivers it 
curiously happens that the width of the BhAbar and TarAi con¬ 
tracts in a certain ratio and in the case of the Ganges disap¬ 
pears. 

This explanation is supported by the results obtained during 
tbe contour survey of the TarAi. 1 The second diagram* (fig. 3) 
shows a portion of the country between the Dhora river and the 
Bhdta jshream, taken from the survey maps, and will illustrate (he 
intricate nature of (he levelling operations, and show why in some 

> See Proceedings, N.-W. P n P. W. Department, May SI, 1864; July, 1869; 
Mnaiy, 187S. * From the Rohilkhand remodelled canals* oontOor map of 

a portion of the TarAi. surreycd la 1866-67 by Oeptelne Thomason and F. Brown 
ead Lieutenant Biaaet. An examination of the reoorda of this sarrej shows that 
what ia ststted regarding the portion noticed hem b true also of the entire tract 
between the Pldkft and the Seraa. 
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places the streams double back on their original direction and 
exhibit the tortuous courses so characteristic of this tract 

Fig. 3. 
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It will also be observed that there is a sudden check in the slope 
whore the Tarai commences; to the north in the Bhlbar the slope 
is from sixty to a hundred feet in the mile, and in the Tarki it 
falls to about ten foot. These are the adequate causes of the 
existence of swamps, and though the neglect of artificial obstructions 
made for the purpose of utilising the water for irrigation may 
doubtless aggravate the natural defects of drainage, it would 
probably produce no effect whatever were it not for the peculiar 
physical conditions that exist here. To the west between the Indus 
and the Ganges, the great arterial drainage lines collect within the 
hills and run off* directly from thorn, the general fall of the surface 
receiving no such check as is found under Kumaon. The same is 
true of the country to the east along the bead of the Bay of Bengal, 
and in the narrow valley of Asdin, the Brahmaputra runs in a deep 
bod at right angles to the natural course of the streams from the 
hills, and thus forms a perfect system of cross-drainage that does 
not allow of the formation of swamps. 

The Siwaliks appear to have a more or less definite existence 

Siwfliks. along the whole of the Himalaya from the 

Indus to the Brahmaputra, presenting modi¬ 
fications of the same general features along the entire line. To the 
eastward of the Tista they aro wanting locally, a fact which it has 
been suggested is due to denudation as in the case of the partially 
obliterated barrier to the south of the Kota Dun. As the Siwdliks 
will bo noticed hereafter in the chapter on the geology of Kumaon, 
we need not describe them here. 1 Between the Jumna and the 
Sdrda they are found as the southern boundaries of valleys as fur 
eastwards as the Nilial river, and thence onwards they almost 
coalesce with the outer range of the lower Himalaya. 

Of tho Duns or valleys, between the Siwkliks and the Himalaya, 

that known as * the Dun 9 or Behra Dun, 
from the town of Debra, is not only the most 
remarkable bnt the best known. Since the physical geography of 
this tract will be considered in move detail hereafter, in the notice 
of the Delira Ddn district, it will be sufficient for our purpose here 
to note that the Ddn, a little to the west of the town of Debra, is 

*Beo also Chaps. XilL-IV. -el tin ‘IUiumI of the Geology of Iadis,' and 
Gas., IL, U» 


Dtins. 
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divided by a ridge that serves as a water-parting between the Asan, 
a tributary of the Jumna on the west, and the Suswa, a feeder of 
the Ganges on the east. The tracts drained by these rivers are 
known respectively as the western and eastern Diins. The two 
taken together have a length of about forty-five miles and an aver¬ 
age breadth of eleven miles. The east end of the Dehra base line 
of the Great Trigonometrical Survey on the extremity of one of the 
spurs of the GhAti range, about one mile west of MahobuwAla, is 
1,957*65 feet above the level of the sea: MahobawAla itself is 2,096*56 
feet and Dehra is 2,328 feet. The junction of the Suswa and the 
Ganges is little more than 1,000 feet above the level of the sea, 
giving a considerable fall for that stream between Dehra and the 
Ganges. A well sunk by Mr. Shore, when Administrator of the 
Dun, attained a depth of 221 feet before a plentiful supply of water 
was met with, and even at that depth the nature of the deposit was 
the same as at the surface. 1 The greatest thickness of the deposit 
is observed near the central ridge. It thins out to the west and 
east along the course of the Asan and the Suswa, and, according to 
Herbert, may be observed in the beds of the Jumna and Ganges 
resting on sandstone. Next, on the west, comes the Kayorda Diin, 


* The following table sliow« the diameter of the stratum, and is reproduced here 
from Mr. Shore's notes in the Dehra archives compared with Herbert’s record ns 
ouc of the few notices of this character tluit wc possess. 
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Do., enonnouB stones 
Conglomerate and gravel. 
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Sand, gravel, very moist. 
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Red clay. 

Hand mid gravel. 

Brackish clay wit It angular frag¬ 
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Another well in Dehra gives water at a depth of 88 feet from the surface, and 
one at Sati-bAgh at 76 feet. There are only twenty-nine wells in the whole valley, 
and many of these arc at favourable places near rivers, so that the difficulty of 
procuring water by this means is common to the whole Dun. Herbert records the 

13 
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some six miles broad and twenty-five miles long, to the water-part¬ 
ing between the Jumna and the Knggar systems. Beyond it wo 
have the Pinjor Dt'm, which has in parts a breadth of six miles and 
a length of about thirty miles. The Siw&liks here are neither so 
broad nor so high as to the south of the Dehra Dun. The Pinjor 
Drin is divided into two parts, the eastern and western Diins, by a 
ridge similar to that observed in the Dehra Drin, and which attains 
an elevation of 2,402 feet 1 above the level of the sea. To the east, 
the drainage flows into the Kaggar, and to the west into a tributary 
of the Satlaj. Mansi Devi, a temple in the plains just within the 
Drin, has an elevation of 1,263 feet, 1 giving a fall to the rivers within 
this Drill similar to that found to exist within that of Dehra. 

East of the Dehra Drin we have the Patli Drill, also divided into 
flanges to the Brahma- two parts, but by a depression, not a ridge, a 
l* utra * fact possibly pointing to its being a valley 

of denudation. That to the west, which is drained by the Soirn nadi, 
has a slope eastwards parallel to the Himalaya, and is known as the 
Kotri Drin. That to the east, which is drained by the Ramganga 
and has a slope to the west in the same direction, is called the P&tli 
Drin. The two rivers meet just before their waters take a bend to 
the south at an elevation of about 950 feet* above the level of the 
sea. A few miles eastward of their confluence, the valley of the 
Pdtli Drin shows an elevation of 1,200 feet on the right bank of the 
stream, and thus allows a considerable fall to the Ramganga in a 
comparatively short horizontal distance. The peaks of the Siwdliks 
to the south along this entire line seldom rise above 2,500 feet, 
whilst the plains at their southern base average between eight and 
nine hundred feet. Further east comes the small Kota Drin between 

result ot borings made by him in various parts of the tract along the foot of 
the hills. At Kiahipnr, in a spot some twenty feet below the surface of tho red 
clav, he obtained the following results :— 

Vs" superficial red clay: l'S* green sandy clay, water : 4'6* black day, 
extremely tenacious : l'S" light bine sand and abundant water. At Haldua, seven 
miles north, nearly similar results were obtained :—fi'S" a ferruginous sandy day or 
luaiq, lattoriy becoming more stiff : l'fi* a.greenish day, becoming blackish below : 
S' a bluish-grey day, partially Sfndy, not so tenacious, and quite moist. At 
Janmr, nine miles north-west of Kishlpor, he found:—5* surface sand, which gra¬ 
dually changed toa stiff red day: f a rod, loose sand, damp : t variegated sand 
and day, spotted : 8' yellowish sand changing to light grey: twigs and roots ware 
found at nine feet and water at twelve feeL At Afsalgarh r superficial loam 
with small nests of imperfectly formed lignite : Y6" red sand and a quicksand : 
4' blackish stiff day, and 8't" stiff day, latteriy sandy. Two other borings ait 
recorded without mentioning the locality. 

» Herbert. I. c. art 68. • 0. T. 8. 
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Dhikuli and Kali-dhiingi, mucli broken up by torrents, and having 
its southern boundary cut through by the various hill streams that 
cross it at right angles. From Naini Tul to the Surds the sandstone 
ridge that represents the Siwaliks is-so close to the Himalaya that 
the geologist alone can discern the connection. Tho Duns are hero 
reduced “ to deep longitudinal gorges and low gaps, corresponding 
with a leading geological boundary, that between tho old slaty and 
schistose rocks of the mountains and the massive tertiary sandstones 
of the Siwaliks.” Further east, according to Hodgson, tlio Duns 
are represented by tho Saliyan Mari, the Gongtali Mari, the Chit- 
wan Mari, the Makwaupur Mari, and the Bijayupur Mari, all under 
Nepal. With the exception, however, of the Dun lying on the road 
to Kathmandu, none of these have been subjected to scientific exami¬ 
nation. “ On this track,” writes Mr. Medlicolt, 1 “ very complete 
representatives nrc'fouml of the two sub-Iiimahiyun ranges and their 
intervening diin or vuivi. The Churiaghati range is structurally a 
facsimile of the original Siwaliks. At the outer base at Bichiyakoh, 
there are some earthy rusty beds, alt greatly crushed. The dip soon 
settles down todO w to north-north-west, maintaining the same angle 
steadily to the top of the pass. This is the typical structure of these 
detached sub-llimalayuu ranges, the flat inner half of a normal 
anticlinal flexure. The range is about four miles wide.” Through¬ 
out the Sikkim and Bhutan dmtr* there is no representative of the 
Siwalik hills and therefore no drin# } hut in the Dikrnng basin of tho 
Daphla hills, Colonel Grodwin-Austcn discow red two well-marked 
ranges of sul^IIimalayan hills with an intervening dtln. We have 
now seen that the first characteristic features met with in ad\aiiciug 
from the plains to tho Himalaya are the Turai, Bhahur, Siwalik range, 
and durof or valleys, and that, though not continuous and indeed occa¬ 
sionally altogether absent, they are, taking the whole range, characte¬ 
ristic of the relations of the Himalayan mass with the subjacent plains. 


Crossing the Duns northwards towards the snows, wc meet the 

outer ranges of the lower Himalaya. They 
Lower Himalaya. have a general elevation of about 7,000 feet 

above the level of the sea, while the highest summits along the line 
reach between 8,000 and 9,tHX) feet. This generalisation, though 
giving the nearest approach to accuracy that the state of our kuow- 

1 MuuuhI ol Ocolvgy. i'. 543. 
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ledge permit*, is only approximate, for we know very little regarding 
the outer range between the Btirdu and the Brahmaputra. There is 
this peculiarity in Kuniaon, that tho outer range first crossed by tho 
traveller is of considerably higher elevation than the intermediate 
ranges crossed between it and the outlying spurs of the great 
snowy range itself. We have said tliat wc liold the entire Himalaya 
to be but tho southern slope of tho great Tibetan plateau ; tliat 
however rugged and furrowed this slojic appears, it is homogeneous 
throughout. Wo reserve for tho district notices the purely geogra¬ 
phical description, and will here try to answer the questions that 
naturally arise regarding these mountains as a whole. What havo 
geologists l»ccn able to discover regarding their history and tho ma¬ 
terials of Which they are composed, and arc the causes at work 
sufficient to produce such very varied results as arc here exhibited? 
In attempting 1 to answer these questions, wc must refer to well- 
known principles,* which havo been found true in Enroi»c and apply 
vrith equal or evon greater force to tlio jdienomciia oliservable in tho 
Himalaya. Without trespassing on the domain of the professed 
geologist, wo may briofly summarise the facts observed regarding 
tho Himalaya as a whole. We havo soen that the outer range 
forms a geological as well as a physical boundary raider Kurnaon. 
Tho whole mountain mass may bo divided into threo great belts. 
First, tho sub-Hinu'dayan tertiary sandstones outside tills Himalaya 
proper of goologistfy and which have a considerable development 
west of tho Jumna. To them belong the Siwaliks and the Sirm&r 
series on which the hill sanitaria of Kasnnli, Dstgsluii, and Sabdthu 
arc built. Secondly, a licit, of limestone and slate fanning tho 
outer range of the lower Himalaya oil which the hill sauituria of 
Simla, Cliukrata, Misuri, Lutidaur, and Naim Till nro situate. 
Thirdly, the crystalline rocks with granitic intrusions tliat fonn tlie 
remainder of the lower Himalayan region as well ns the line of 
snowy peaks, and across tho British frontier to the north of Ku- 
nuCpn, tlib paleozoic and secondary rocks of Tibet. Thus we have 
as the materials of the Himalaya the two great classes of rock 
known as tlie stratified or bedded and the crystalline. To the 

* j 

1 My at’knnwloriprnicnt* an* Sue to the work* of llcdlicott, Rlandford. Tyndall, 
and Ot'ikie. on wliivli tlio follon-itl>r jwjgu* arc IxwcrL * Tltoujrh known to 

every nt mlinrt. a n'-stalmicnt id tho*c principlca sccnu necessary in a work intended 
for ii!*v in India. 
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former bolong the limestone, sandstones, and slates that have been 
derived from the waste of the older rocks ; and to the latter the gra¬ 
nite, gneiss, and sdiists which occur in masses. 

The core or nucleus of all great mountain masses is formod of 
of the Himi- crystalline rocks, whilo the stratified rocks 
enter largely into the composition of the 
lower subordinate ranges. This is true of the Himalaya, Alps, 
Pyrenees, Rocky Mountains, and indeed of all the great mountain sys¬ 
tems. A glance at the geological map given hereafter will show 
more clearly than any description the arrangement of these rooks 
in Kumaon. One of the fundamental principles of geology is that 
the sites of all the great mountain masses of the world at one time 
formed a part of the bottom of the sea. K2, Nanda Devi and 
Mount .Everest, tho last of which exceeds a height of 29,000 feet 
abovo the level of tho sea, at one time apparently formed parts of 
the bed of an ancient ocean. For the crystalline rocks have arisen 
either from tho gradual consolidation of materials which had been 
fused deep within tho crust of the earth or from the influence of 
subterranean water combined with the earth's iinternal heat, out of 
earlier sediments such os sea-mud and sea-eand, which in the coarse 
of time had sunk down and been covered by many thousands of feet 
of later dejiosits. 1 Geologists toll us 1 that while no important move¬ 
ments, except small and partial changes of elevation, can be traced 
in tho peninsular formations of India, the whole of the gigantic 
forces, to which tho contortion and folding of * he Him&laya and the 
other extra-peninsular mountains are due, must have been exercised 
since eocene times. The snb-Himalayan beds were deposited upon 
nncontorted paleozoic rocks ; and although a part of the Himalayan 
area may have then been land, the direction of the ranges is clearly 
due to post-eocene disturbance. It has also been shown that the 
movomont has been distributed over the tertiary, post-tertiary, and 
pleistocene periods. It has been suggested that upheaval still goes 1 
on, as earthquakes are of common occurrence along the line of the 
Him&laya and as far westwards as K&bul. Three distinct shocks were 
felt at Naini T&l in April, 1880, and Srinagar in Garhw&l was almost 
destroyed by a great earthquake in 1808. A recent traveller, 

1 Prafeaaor Gcikis on 4 Mountain architecture.' * Manual of the Geology 

of India, It i. 
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M. Severtsof, attributes the contraction of the great Kara-kul lake on 
the western Pdmir to a similar cause, and says that the connection 
of the Ti&n-sh&n with the Pamir is due to an upheaval which geo¬ 
logically is of recent date and is still progressing. At the end of 
the cretaceous period and at the beginning of the tertiary period, 
the Ti&n-shin was separated from the Pirair by a strait with rocky 
islands, the marine deposits of which are found beyond the Tuz- 
Ashu pass. It is startling to the uninitiated to be told that 
the mighty mass of the Himalaya, as it now appears, is a forma¬ 
tion younger than the comparatively insignificant hills of the Duk- 
hin (Deccan) and Central India. The same, however, is said of 
the Alps, Pyrenees, Andes, and Rocky Mountains, all of which 
received their chief upheaval in tertiary times. 


According to Mr. Blandford it is probable that the crystalline 

axis of the western Himalaya which appa- 
Eoccne pen rently terminates in the Dhauladh&r peak, 

the western extremity of the snowy range seen from Simla, coin¬ 
cides with the shore of the ancient paleozoic continent of which 
the Indian peninsula formed a portion. If this be a correct view, 
the cis-Him&layan paleozoic rocks are in a great part of fresh water 
origin, whilst the marine paleozoic formations are found through¬ 
out the extreme north of the Panj&b, Kashmir, and the neighbour¬ 
ing countries north of the Dhauladh&r and crystalline axis. In 
eocene times, the peninsula of India was part of a great continent 
probably united with Africa. To the east was a great Sea extend¬ 
ing up the As&m valley along the southern base of the G&ro hills 
and thence southward throughout a considerable area west of the 
Ira wadi in Barma. There was another sea to the north-west cover¬ 


ing a great part, if not the whole, of Persia, Baluchist&n, the Indus 
plain, and extending as fhr north-east as Garhw&l, and an arm of 
this sea extended up the Indus valley into Lad&k. Hie Him&laya 
and perhaps Tibet, wholly or in part, were raised above the sea, but 
there is no evidence to show that they had then attained any un¬ 
usual elevation. In later eocene times, the Himalaya had risen 
sufficiently to send back the sea boundaiy to the north of the Panj&b, 
and in miooene times, the marine area was still farther contracted. 
Hie existence of a sea in these places is attested by the pre¬ 
sence of marine deposits and shells, and this discovery dearly shows 
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that not only did the sites in which they occur once form the bot¬ 
tom of a sea but that the difference in height now observed between 
them and the level of the sea must be greatly added to in order to 
arrive at the true measure of the upheaval that has since occurred. 
The work of denudation that oontinoally goes on shows us that the 
present summits of the mountains must in the course of time have 
lost a considerable portion of their substance, and in the next place 
we cannot suppose that tho marine shells now found lay exactly at 
the sea level. The bed of the great sea may also have boon subject 
to suooessive periods of depression and elevation before the eocene 
period without greatly altering its height. Professor Geikie 1 tells 
us what the forces are to which these marvellous results are due:— 
“The upheaval of the sea floor into land seems to have been due to 
a cause which has been going on from the earliest geological times 
and which is still in progress. It is believed that originally this 
planet possessed an enormously high temperature j that, indeed, it 
was thrown off from its parent sun with a temperature probably 
even much fiercer than that of the sun at presont; and that it 1ms 
since been gradually cooling and contracting. The external crust 
of the earth, varying greatly in structure and otherwise, has yielded 
unequally to the strain of contraction. One result of this process 
has been the elevation of portions here and there into long ridges, 
forming the continental masses and mountain chains. You may 
illustrate this production of lines of elevation along a generally 
subsiding surface by what takes place when an apple dries. Its 
surface contracts and wrinkles, most of the skin sinking inwards, 
but, at the same time, inequully and leaving intermediate ridges to 
stand up. So in the gradual contraction of our planet, wrinkles have 
arisen on its surface. It is these wrinkles which form our mountain 
But such a subsidence of the crust could not have taken 
place without, a very groat deal of folding of the rocks. Descending 
nearer to the earth's centre, the various layers of the crust had a less 
to fill. They could only accommodate themselves to their new 
position by being crumpled up so as to oocupy less space, or by being 
cracked acmes so as to allow some parts to be pushed above others.*' 
We find that both these results have been produced, and the records 
of the Indian Geological Survey teem with illustrations of thorn. 
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iiimXlayax diktricto 


One other liict is noticed, hy the winw writer, in connection with 
Mo.leof mom.tail, forma- the crumpling up of the mountain*, and that 

is that this process has boon tho means of 
bringing np tho crystalline rocks. “ Before the time of the crump¬ 
ling, the whole future mountain area was covered with one continuous 
sheet of marine strata. Bat ns the mountain chain began to form, 
tho central portions came to bo moro and more compressed, 
puckered, and crystalline, some parts being sqnoezed up, whilst 
intrusive masses and veins of granite and other crystalline rocks 
were injected amongst tho intensely altered strata along the central 
nucleus or core. It was during this process, doubtless, that the 
crystallisation of the gneisses and schists took place, when they 
passed from their original character of fragmentary (bedded) rocks 
and assumed the peculiar crystalline texture which they now present.” 
Wo have already noticed that there have been successive upheavals 
of the HimiUayan mass through tho tertiary and post-tertiary and 
even the pleistocene periods, and the effect of these upheavals on 
the form of the mountain ranges must have been considerable. 
Supposing, with Professor Geikie, that a whole moss of sedimentary 
rocks has boen upheaved into land as a mountain chain, we find 
that “on tho outskirts of this elevated area, sedimentary deposits 
will continue to accumulate in the sea. If in the courso of the slow 
secular contraction of the planet the upraised tract subsides, a new 
set of stmta will be laid down upon the upturned edges of the older 
rocks. It is evident that in overy junction of this kind, some 
considerable interval must liavo elapsed between tho formation of 
the older series of rocks A (Fig. 4.) and the newer series B. 



Station of a Mountain ekoin tihmriuf tint epoch* of uphenml (Geikie). 


“In the course of time, the region having once yielded to the 
strain from terrestrial contraction will probably yield again, and a 
new upheaval will take place. Hie series B will now be raised up 
together with A, and another series C will be laid down in turn 
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upon its edges. Subsequently, the same fate will befall the group 
C. These three sets of differently inclined strata would fix for us 
three successive periods of upheaval.” This simple explanation 
shows how very varying must be the results of successive periods 
of depression and upheaval, and especially when, as in the case of 
the Him&laya, such ap immense area has been subject to disturbance. 
We have now seen that the primary factor in mountain architecture 
are the great changes in the earth's crust by which mountains 
have been formed, and the bedded deposits have become rocks, 
and eventually, as the process of upheaval went on, have been 
crumpled, folded, crystallised, and fractured. In this process, late¬ 
ral pressure has been the chief agent, and this has been exerted 
simultaneously from different sides in the case of the Himalaya, at 
least in the pleistocene period. No hotter examples can be given 
than those enumerated by Mr. BiandiurJ as characteristic of the 
western area. Here we have amongst the mountain ridges that 
encircle the Indus plain and comprise pliocene beds, “ranges run¬ 
ning north ahd south such as the Khirthar and Sulaimau; east 
and west as the Mari and Bliugti and the Afridi hills ; north-west 
and south-east as the Pir Panjal; north-east and south-west as the 
eastern Salt Bange and Kharian hills ; and many intermediate 
directions may also be traced, independently of curved ridges.” 
Of the extent of these lateral thrusts an example will be found to the 
west of the Indus. Taking the Persian area and that of the Hima¬ 
laya and Tibet, “ the mountain ranges fall roughly into two great 
curves convex to the southward ; but the deeper western curve has 
produced the smaller mountain ranges. That a gigantic lateral 
movement has taken place in the apex of the western curve is, 
however, shown by the fact that for nearly 150 miles between 
Gw&dar and Jaik in BaluchistAn, the track traverses beds, all appa¬ 
rently of tertiary age, at right angles to their strike and that all 
these beds are vertical or nearly so. The contraction in breadth, or 
in other words, the lateral movement must have been great to have 
converted horizontal formations into aseriesof undulations, with dips 
so high as those seen in the Boluchist&n ranges.” The terms at our 
disposal to denote the relations of magnitude and adequately to depict 
the changes that have been wrought during such a period are utterly 
insufficient to convey a correct idea of what has taken place. Perhaps 

14 
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lea* wedges. 


Professor Geikie’s timile of the dried apple is a* far as we can go with** 
out entering into scientific details that belong to the professed geologist. 

Only second in importance to subterranean influence in the forma¬ 
tion of mountains are the sub-serial tools 
Mountain sculpture. 0 £ ^ g rea £ gdjptor, the different forms of 

-water, ice-wedges, glaciers, snow, rain, and rivers. 1 It is impossible 
to say what may have been the appearance of the mountain ranges 
when first formed, but we have every reason to believe that usually 
the process was gradual and that at once the denuding influence of 
the different forms of water came into play. Nature from the time 
the first atmosphere existed has ever been at work tracing lines 
which gradually work into gorges, ravines, and valleys, weathering 

peaks and rounding ridges and producing 
those alterations in the general appearance 
of the mountains that on a very small scale are familiar to most of 
ns in a neglected hill-station. Both crystalline and bedded rocks 
abound in joints or divisional planes by which they are separable 
into blocks and no small part of nature's work in sculpturing moun¬ 
tains is thus rendered possible. Into these crevices runs the melted 
snow or rain, and there congeals and again expands, forcing the 
blocks asunder by slow degrees. The sun's rays turn the ice into 
water during the day, to penetrate still further and again congeal 
during the night, and this ceaseless process continued for many 
centuries shows its effect in the form of the mountains composed of 
even the hardest rocks. These are covered with massive boulders 
quarried by nature's ice-wedges in this simple fashion. Where the 
dislocation takes place near the edge of a weathered cliff, the mass 
of ruin caused by the toppling over of huge blocks is often gigantic. 
Gerard describes the upper portion of Porgial (Lfa> Porgydl) as the 
“ wreck of some towering peak burst asunder by severe frost" Fraser 
tells us that the summits near Gangotri and Jamnotri area mere con¬ 
fused mass of huge crumbling boulders, and the same description 
applies to nearly all the peaks that have been visited by travellers. 

We have next to notice snow in the form of avaknohss as one 

* 

of the tools employed in mountain sculpture. 
Avalanches. The winter snow, when exposed to the summer 

* Acknowledgment i« ifvo hens to Professor Tyndall's and P ro f e ss o r 
A.Gcikie’s mountain architecture. 
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ran and influenced aim by the heat of the mirth itself, is often d«*- 
tuched in masses sufficient to causo groat natural disturbances. It 
has been suggested tliat the change in the ImhI of tlie Sntlnj in tlio 
plains toits present one lias been produced by an avalanche in its upper 
course having dammed up the river. In time the barrier gave way 
and sent down an immense flood to tho plains, sufficient to carve out a 
more direct course which tho river itself has sinco continued to 
occupy. 

It is, however, to the action of snow in tho form of glaciers tliat 

uincien ^ ,c more important results arc duo. Those 

great engines of denudation huve the form 
of a solid river over progressing downwards through the valleys 
until the point is reached where the rate of motion is balanced 
by the melting of the icc. In the figure of the Pindari glacier, 
given hereafter, it will be seen that, the glacier fills the bed of tho 
upper valley and is fed by the drainage of the snow-covered slopes 
on either side. Its face is discoloured with mud and stones and is 
utterly unlike one's preconceived idea of mossos of ico. Along tho 
sides and edges, too, are rows of earth, stones, and boulders trans¬ 
ported and de{Misitod in order by the ice-stream. These deposits arc 
called moraines. Much of the mutcrial transported falls down into 
the crevices and gets between the bottom of the glacier and the rocky 
bed along which it moves, and which is thus subjected to a grinding 
process that reduces even the hardest rocks to powder. This fact 
accounts for tho turbid character of glacier streams, especially near 
their source. The influence of glaciers, therefore, is two-fold, firstly 
in transporting materials and secondly in reducing them to mud or 
sand. The combined result is often seen in tho mass of detritus 
heaped up towards the end of u glacier called a terminal moraine, 
and in the striated and smoothed up|>earance of tho rocks that have 
been subjected to glacial action. As will be seen hereafter, there 
is sufficient evidence of a great extension of glacial action in 
former that must have had a very important influence on tho 
form of the nvfflufri"*- Cunningham records three great inunda¬ 
tions of the Indus due to the bursting of glaciers in the upper por¬ 
tions of its course. These hod- dammed up tho river bed and 
eventually gave way, sending a flood down the channel which in 
the cataclysm of done, 1841 , appeared as a wall of water some 
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tliirty foot high, destroying every thing that came within its 
roach. 1 

Bain has had even a more constant and penetrating influence 

on the mountain masses than any of the pre¬ 
ceding forms, for it has furnished the ma¬ 
terials from which the ice has been formed and is more universal in 
its operations. The salts and acids contained in it have also had a 
peculiar action of their own. Bain while falling through the air 
tiikos up some portion of carbonic acid and when it reaches a rock 
dissolves and carries away certain portions of its texture. The 
result of this process is that not only is the rock reduced in bulk by 
chemical action but wlmt remains nlso becomes more easily operated 
on by the mechanical action of falling water in the next shower. 
For illustrations of these processes take any line along the lime¬ 
stone ridges about the hill sanitaria already mentioned, and it will 
be seen how the outer crust where exposed is crumbly to the touch, 
and has a rough sandy appearance. For those who have seen the 
long gneissic range extending from Almora to Devi Dhura in 
Kumaon, there could not be a better exnmple of the influence of 
rain or rook than is there exhibited. Along the road on each side 
where the rock lias been exposed to the weather, the outer layer is 
removable by the hand, and at the base will be found a little heap 
of sand that has been weathered away in course of time. Many of 
the more loosely formed shales, especially those that contain alum, 
speedily decompose on exposure to the atmosphere and it is on this 
account that in the midst of rocky formations in the Himalaya it is 
so often very difficult to obtain god building stone. Another 
familiar example c.' the influence of the rain-fall on the rocks will 
be seen in the stones of old buildings throughout the hills. Where 
protected from the weather their surface exhibits the faintest trace 
of the graver’s tool intactf but where exposed they are worn and 
eaten into and the outer skin appears granulated and rough. This 
waste rock material has been in progress for centuries and has 
produced a soil in which trees have taken root and shed their leaves 
to produce by decomposition and mixture with the waste the rich 
vegetable mould that overlies our forest-clod h il k The presence 
of these trees has hod the further effect of retarding the removal of 
* Ladak, 104 : J. A. S. Ben. X. «17 : XU. 183 ; XVXL130. 



or THE NORTH-WESTERN PROVINCES. 


109 


the newly formed soil not only by absorbing a portion of the chemi¬ 
cal elements carried down by the rain-water, bnt also by breaking 
the force with which the rain would otherwise fall on the soft soil. 
Thus we find that on well wooded hills the depth of useful soil is 
considerable and that springs are numerous and abundant. On the 
other hand where the hills have been cleared of forests, the finer soils 
are soon washed away by the almost tropical rain. The rocks from 
which the soil has been formed again appear at the surfaoe and 
the rainfall rapidly drains off leaving no supply for springs, and i# 
the process be continued over any considerable .area, cultivation 
becomes impossible and the climate is essentially altered. What de¬ 
foresting has done for Almora can be seen in its scanty rain-fall, its 
barren slopes, and few springs, although the area affected is so smali. 

The action of a river in the sculpture of mountains is three-fold. 

First, it has the chemical action of run in dis¬ 
solving portions of rock constituents: again, 
it has in its mountain course the grinding power of the glacier in the 
foroe with which it drives the gravel, stones, and boulders along its 
rocky bed : and thirdly, it has the glacier function of transporting 
material and laying them down in deposits elsewhere. In the case of 
glaciers the denuding process is the more important, and in the oase of 
rivers the transporting function has, perhaps, more influence in mould¬ 
ing the features of the surrounding country. In the beds of many of 
our mountain streams we can detect the action of both glaciers and 
rivers in the striated and furrowed appearances produced by the 
former and the rounded forms of worn pebbles dr»e to the influence of 
flowing water. The muddy colour of the water is due to mud or sand 
held in suspension, and it has been estimated that in this way one six- 
thousandth part of a foot is annually carried away from the water-shed 
of a great river. This waste is, however, very unequally distributed, 
being very much greater in slopes and valleys and less in plains. “We 
may be prepared, therefore,” with Professor Geikie, “tofind that solely 
by the continued erosion of running water, even the mostrecently up- 
heaved mountain chains have had stupendous chasms carved out of 
their sides, and an almost incredible amount of material removed from 
their surface.*’ Such has been the origin of the Scottish valleys 
which, according to the same writer, “ have been cut out of the 
general mass of the upraised rock. The existing mountains me 
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what we now find them tube, because they have been left standing 
while the valleys have been excavated among them.” Playfair in hi* 
“ Illustrations of the Huttonian Theory,” as quoted by the same 
author, writes :— M If indeed a river consisted of a single stream 
without branches, running in a straight valley, it might be supposed 
that some great concussion, or some powerful torrent, had opened 
at once the channel by which its waters are conducted to the ocean; 
but when the usual form of a river is considered, the trunk divided 
into many branches, and then again subdivided into an infinity of 
smaller ramifications, it becomes strongly impressed upon the mind 
that all these channels have been cut by the waters themselves ; that 
they have been slowly dug out by the washing and erosion of the land; 
and that it is by the repeated touches of the same instrument that 
this curious assemblage of lines has been engraved so deeply on the 
surface of the globe.” In major and minor river systems the same 
principle is observed ; the lines marking the tributaries of a stream 
appear like the veins of a leaf all converging on the mid-rib and 
each forming within its own area a separate main line of a smaller 
system until the differences are inappreciable. But it may be asked 
why, if these influences are uniform in their action, the results are 
so varied. The answer is not far to seek and is to be found in tho 
varied character of the materials on which the aerial forces operate. 
The southern flank of the Siw&liks below Dehra, consisting of soft 
sandstones, are weathered by the heavy monsoon rains until they are 
almost perpendicular. The Krol limestones give their picturesque 
outline to the outer Himalaya, when compared with the other lower 
ranges. The shales and slates have a character of their own, and 
the great crystalline range itself owes its form to the rocks of which 
it is composed. Kamet has its peculiar pyramidal shape from its cap 
of granite, and Nanda Devi, Trisiil, and the Panch Chilli have had 
their peaks defined by simple aerial action on their materials. Thus, 
our mountain ranges are due in the first place to subterranean disturb¬ 
ances, and in the second place, to the action of the different forms of 
water, chemically and mechanically, on the varied materials of which 
the rocks are composed. It is the combination of these two forces 
that- gives such varied results, and until more accurate and compre¬ 
hensive information is recorded regarding their operation, it is impos¬ 
sible to base our physical description on other than arbitrary grounds. 
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The British Himalayan districts, which form the immediate 

subject of tliis sketch, are themselves such 
Position of the ground. ........ ... 

a small portion of the immense geological 

region to which they belong, that we shall have to wander consider¬ 
ably beyond their limits to attain some idea of their place in nature. 
Some of the ground forms part of one of the best known, and 
certainly the most widely known, of our Indian rock-formations : 
the Pelira Dun is pre-eminently the Dun ; and the low hills sepa¬ 
rating it from the wide Gangetic plains arc die original Siwaliks, a 
name to be found in every geological text book. The rocks of the 
higher hills to die north, below the snowy range, have as yet received 
only cursory attention, being chiefly non-fossiliferous slates and crys¬ 
talline schists. On the snowy range and beyond it in Chinese territory 
we again come upon formations of well-established position, but of 
which we have litde real knowledge, aud are altogether dependent 
u|Km die occasional observations of a few adventurous explorers. 


In geology, no less than in other sciences, it is desirable to be 

able to trace the stages of knowledge. Even 
Eary observers. ^ j cgcr |p^j ve geology this information is 

interesting; and for the student such illustrations ate almost essen¬ 
tial. Although die germinal idea of geology, that the aboriginal 


1 This chapter has been written by Mr. H. B. Medlicott, Superintendent of the 
Geological Survey of India, for this volume.—K. T. A. 
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superposition of sedimentary deposits is a sure indication of succes¬ 
sion in time of formation, and hence that tiie structural relations of 
rocks are the ultimate criterion of age, had to be conceived before 
geology could have birth. The difficulty of applying this test, of 
observing obscure and scattered outcrops, and of putting together 
and discussing the features thus laboriously collected, is so great, 
that, from the beginning, geologists have sought for, and adopted 
more ready tests for the chronological classification of rocks. The 
history of progress in geology is in great measure made up of tho 
failures of generalisations thus too hastily arrived at; the total 
breakdown of - false assumptions, and the correction of errors due to 
the forced application of partially understood principles; to the 
neglect of the regulating laws of structure. The science is se-young 
that ita history in India affords examples of these errors. In some 
cases our admiration of the men and the work they accomplished 
is positively enhanced by our knowledge of the difficulties under 
which they laboured. The names Herbert, Falconer, Cautley, and 
Strachey call especially for mention in connection with the ground 
under notice. Cautley and Falconer will be imperishably associated 
with the palaeontological branch of geology, as having with great 
labour brought together the unrivalled collection of fossils, the 
description of which was partially published in the Fauna Antiqua 
Sivalensis. Work of this kind endures, in so far as it is to a great 
extent a record of hard facts, having each a permanent interest, 
such as the existence of a certain fossil within a fixed range of 
strata. It is not so with facts of the first order in geology proper : 
the announcement that such a kind of stone occurs in any particular 
place conveys no information that can be said to have scientific 
value ; it is only when accumulated and colligated under established 
principles of formation that such petrographical facts come to have 
any geological meaning. Herbert’s observations were of this order. 
He dealt entirely with unfossiliferous rocks, and the principles under 
which he had to arrange those observations were still to a great 
extent artificial; his work has therefore only an historical interest. 

Captain G. D. Herbert, however, must rank in merit as well as 
Herbert. by date amongst the foremost pioneers of geo- 

logy in India. As a man of great talent and 
of sound and extensive scientific culture, he may stand with Captain 
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Ncwbold, who did so ranch for the geology of Southern India. Tho 
advantage of the latter lay in the greater simplicity of the ground ho 
worked in and in his being even a few years later in the field. Tho 
mineralogies! survey of the Himalayan districts was one of tho earliest 
attempts at a geological map of a considerable area made officially in 
India. The work was entrusted to Captain Herbert by the Marquis 
of Hastings; but it was left to private enterprise to make known the 
results. The publication was taken up by Mr. Henry Torrens, of tho 
Bengal Civil Sorvice, tho accomplished editor and proprietor of tho 
so-called Journal of the Asiatic Society of Bengal, which was then 
brought out at the personal risk and responsibility of the Society's 
Secretary, and was really the continuation of the publication started 
by Captain Herbert himself in 1820 with tho more appropriate title 
(under such conditions) of Gleanings in Science. The report appeared 
as an extra number of volume XI. of the Journal for 1842, nine ycurs 
after the death of Captain Herbert, anil soventoon ycurs after the 
completion of tho survey. Tho map to illustrate tho report was 
issued with volume XIII. for 1844. It comprises the vory large 
area lying between the river Kali and Satlaj, more than 200 mile* 
in length, and from tho plains to beyond the snowy peaks, a breadth 
of 00 miles. Captain Herbert does not assume any pretensions to 
authority. Ho tells us very plainly that ho made up his geology for 

the occasion, but it isplnin, too, fromhisobstsr- 
1 * is geological theone . va t; ons an j reflections, that ho thoroughly 

mastered his authors. His suggestions in correction of current 
views are often very judicious, and display a tiuly scientific turn of 
mind. His work, nevertheless, can only Ins noticed in illustration of tho 
history of Indian geology. He divides all the rocksof the mountains 
into two great ‘ primary ’ formations—*ono for the gneiss occupying 
the central region, and one for the micaceous, cbloritie, horn blond ie, 
and argillaceous schists, to which also he joins the limestones. Tie 
makes a third zone of the narrow strip of “ secondary rocks, mostly, 
if not entirely, the Newer Red, or Saliferous Sandstone." On tho 
strength of this purely iiqaginnry identification borings wore recom¬ 
mended, if not actually undertaken, along the margin of the plains, 
to find the carboniferous formation with its coal. This notion was 
not quite exploded by tho discovery of the famous tertiary fauna in 
u part of the rocks designated by Herbert as New-Red Sandstone ; 

15 
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and 1))’ the liiiost writers, prior to the Geological Survey, the sand¬ 
stone along the fringe of the Kumaon mountains, and now known as 
the N&han or lower Siwklik group, are treated as secondary. The 
constant dip of the rocks of the southern Himalaya towards the 
central axis, so marked a feature in their structure, was treated by 
Herbert in a manner characteristic of the thnos. His three forma¬ 
tions being by assumption successive in order of time, the observed 
structure seemed to subvert this ordained relation, making the 
youngor apparently pass beneath the older, the schists beneath the 
gneiss, and the sandstones beneath the schists. He attempted first to 
explain this anomalous feature by faulting ; but when his cal¬ 
culations seemed to demand a fault having a throw of eight miles, 
he gave up the idea in favour of a supposition infinitely more 
extravagant. He came to the conclusion that the apparent bed¬ 
ding in each of his three scries is not true stratification, due to 
the process of deposition in water, but only pseudo-stratification, 
produced by some process of concretionary action; thus, for 
the sake of a collateral issue, he cut away the very foundations of 
the science of geology. 

The work of Cautley and Falconer was the geological converse 

„ , , „ , of that, attempted by Herbert. They dealt 

Cautley and Falconer. . ... 

entirely with one senes of rocks, and treated 

them almost exclusively from the point of view r of their fossil contents. 

The range of their operations was limited to the low fringing hills 

between the Ganges and the Satlaj. The structural features were 

very slightly touched upon, the strata being taken to belong to one 

unbroken formation, which ,v as recognised as of geologically recent 

date, and as being distinctly made np of the debris of the Himalaya. 

The followng abstract list of fossils will give an idea of the extent of 

their labours, and of the richness of the fauna they discovered :— 

SIWALIK FOSSIL VERTEBRATES. 

Quadrumana. 

SnnMpithecut, Pithecnt. 

Carnivora. 

* 

Ilyametj Amphicyon, IJycenarctos, Canity MeMvora, Felit, 
Drfp&nodm, Ltr/ra, Enhydriodon. 
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Fboboscidia. 

Slegodon (4 sp.), Loxodon (1 sp.), Euelephas, Mastodon (2 sp.), 
Dinotherium (sp.). 

Artiodactyla. 

Ilexaprotodon, Merycopotamue , Hippohyus , Sue, C/udicothevium, 
Sivatherium, Antilope , Cervus (sp.), Camclopcmlalis, Caniehi #, Bos 
(•!»•)» Ilemiboi t, Amphibof. 

Perissodactyla. 

Rhinoceros (5 sp.), Antolethcrium , L inns, ffippotherinm. 

Reftilia. 


Crocodilns, JLeptorhymhus , F«ra«M#, Colosswhelys, Eniys , 
Trionyx , Testudo . 

Undetermined species of Jtces, Pieces , Molltuca nnd Crustacea. 

It is to Captain Richard Strachey, of the Bengal Engineers, now 
General Strachey, Member of the India Council, that we owe the 

first sound attempt at a sketch of Himalayan 
Strachey. geology based upon extensive observation. 

An abstract of his results was published in the Quarterly Journal 
of the Geological Society of London for November, 1851, and tln> 
map accompanying his paper includes about the same ground as 
that of Herbert. A comparison of the two maps shows how great 
an advance had been made. It is greatly to be regretted that 
official and other business prevents Genera! Strachey from making 
with his own hand the few corrections nnd additions necessary to 
bring liis work up to date for the present publication. The annexed 
map is little more than a reproduction of General Strachey**, 
and the description also of a large portion of the ground is a reprint 
of his paper. 1 Acknowledgment is made by him that a considerable 
portion of the observations recorded were contributed by his 
brother, now Sir John Strachey, late Lieutenant-Governor of these 
provinces. 

For the geographer a mountain chain i* fixed by the conditions 
of continuity and direction. The geologist 
would fain make his mountain systems to 


The mountain system. 


* On the Geology of Part of the Himtlnyu Mountain's an*l Tibet: Ou.tr. Jour., 
Geoi. tfoc.. Lumluu, lor November. 1801. Vol. VII.—E. T. A. 
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depend primarily upon contemporaneity of formation, as suggesting 
causal connection. From neither point of view con the Himalaya 
pretend to fixity of limits. On the south, indeed, no great physical 
boundary could be more marked than the base of the mountains 
between the Jhelum on the west and the Bramaputra on the cast, a 
distance of about 1,500 miles. The line is remarkably unbroken, 
without projecting spurs or open re-entering valleys. It has a 
uniform curve, the bearing in Upper Asam being to east by north, 
while in the Panjab it is nearly to north-west. Throughout this 
entire length the hills rise abruptly from the alluvial plains. The 
terminations of this boundary are also very well marked. The Asam 
valley ends against the ranges of the Barma-Malayan mountains, 
which pass up from the south, at right angle.? to the Him&layan 
chain, to coalesce with it in the elevated regions of Eastern Tibet. 
Similarly on the north-west the ranges of the Sulimdn and Hindu 
Kush pass continuously into the mountain region of Little Tibet, 
nearly at right angles to the run of the north-west Himalaya. It 
is on the north that the question of a physical boundary is to a great 
extent arbitrary. The chain of mountains that, under the name of 
Himalaya, forms the northern boundary of Hindustan, is in reality 
tho southern face of the great mass of elevated land extending through 
nearly 30 degrees of longitude, from the sources of the Oxus to those 
of the great rivers of China, while its northern face appears upon 
our maps as tho range called Kucnluen. To the south lie the plains 
of India, whose greatest elevation is about 1,000 feet above tlie sell; 
while on the north is the Central Asiatic desert, which nowhere is at 
n less altitude than 3,000 feet. The loftiest summits known on tho 
surface of the earth are to be found towards the southern edge of this 
elevated region, at least one peak having-been measured whose height 
is upwards of 29,000 feet, while along the whole line peaks of 20,000 
feet abound. 


So little is known ef tho interior and northern parts of this region 
that it is impossible to offer any general account of it based upon 
actual observation ; but as far as wo may judge from those parts that 
havo been explored, it appears that the surface is, with few exccp- 

TibrtM. pl„tc»u. tioI “> brokcn "P into a «“ of mountains, 

the general elevation of which, valleys ;t* 

well ns ridges, is very great; and there seems no reason for supposing 
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that either the Himalayan or Kucnluen have any definite special 
existence as mountain ranges apart from the general olovnted mass 
of which thoy appear to be the two opposite faces. The portion of 
the southern chain to which the following description more particu¬ 
larly refers, is somewhat to the west of a central line, on about the 
80th degree of cast longitude, which meridian passes through the 
island of Ceylon, and not far from Cape Comorin. The order of 
notice will he in successive /.ones from south to north—the plains, 
the Sub-Hinmlayan zone, the Outer or Lower Himalaya, and the 
Central Himalaya. 

While difference of opinion exists ns to the formation of the most 
1 . recent deposits, it is not to ho wondered at 

The plains. that there is often much doubt us to the origin 

of ancient formations. The primitive idea that a water-basin i% 
necessary to the accumulation of extensive sedimentary deposits is 
still widely held. To it is primarily due the not yet obsolete opinion 
that the plains of India are in great part of marine origin. The only 
direct evidence in support of this view is the local occurrence of salt- 
wells, which also involves a popular error, for although the sea is the 
great receptacle of salt, it is chiefly by rock-decomposition on dry 
land that salts originate. This fact is likely to force itself disagree¬ 
ably upon future generations in India ; at present wo have only to do 
with it as at least weakening a mistaken geological position. Tile only 
fossil remains found in these plains-deposits are of lund or fresh water 
origin, and these occur even in the delta below the present sea 
level. 

The surfuco-form, and the distribution of tho materials of these 
deposits, is, moreover, just what is now understood to bo due to tho 
normal aetioiyof rivers above tbeir final point of discharge. Torrents, 
streams and rain-scour from tho precipitous slopes have accumulated 
a wide bank of coarse diluvial deposits along the base of the mountains 

which is known in these provinces as the bhd- 
Bhdbar, or forest zone. In Rohilkhand it is about 

ten miles wide, and has a fall of from fifty to seventeen feet per mile, 
and, except in the rainy season, water is not procurable in it. Even 

considerable streams sink into the porous 
gravel-beds. Outside tho bhdbar is the Uirdi, 
also about ten miles wide, in which water is superabundant, 


Tardi. 
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producing swamps and excessive moisture. Formerly it wa- 
supposed that, this was an area of actual depression; it has, however, 
a very considerable full, averaging (in Rohilkhand) more than ten 
feet in u mile. The moisture is duo to the copious re-appearance 
of the water absorbed at the head of the blutlmr. From the tarui 
the plains gradually decrease in slope to three or four inches per 
mile in the doltuic regions. 

A belt of fringing ridges, varying in width ami abruptly lower 

than the contiguous mass of the Himalaya, 

Ttio Ktib-IIiinalayiui or , , . ... . . 

siwilik /one. formed of occurs throughout their entire length, with 

ternary u>cks - perhaps two short interruptions in Lower 

Asuiii, which arc doubtfully and in part attributed to denudation. 
The pure geographer might, in some places, ignore this feature, as 
perhaps below Nairn Tal and Darjeeling, choosing to regard its 
representative there os mere spurs of the mountains. Geological 
observation, however, draws attention to geographical features that 
might otherwise escape notice, and notes that these so-called spurs 
will always be found affecting the form, not of spurs proper, but of 
ridges parallel to the adjoining mountains, and in a more or less 
marked degree semi-detached from them by a chain of deep longitu¬ 
dinal gorges mid low gaps, corresponding with a leading geological 
boundary, that between the old slaty and schistose rocks of ihc 
mountains and the massive tertiary sandstones of these fringing 
hills. 

From this double consideration the name Sub-Himalaya lias 

Divisions of th« terti. been given to these lower ranges and lo 
ary scries. the rock-series forming them. For the 

most part these hills are npparent to the least observant traveller, 
their outer ranges being separated from the inner ones by broad 
flat valleys, or (hint. These more detached ridges have long been 
familiarly called SiwtUiks, n name extended by Onutlev from 
native name (Shib-waln) of the representative range separating 
the Debra Dun from the plains. This name, too, has been hitherto 
currently applied to the hills and rocks here described ns Snb- 
Hinuilaynn, wherevor distinctly recognised. The closer study of 
this zone lias, however, brought to light distinctions involving some 
difficulties regarding the application of this familiar name. It lias 
been found that there arc recognisable divisions in this groat scries 
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of the tertiary deposits of the Sub-Iliiimlavan hills, and that the 
younger of those groups contains by far the largest, share (if not 
all) of the woll known Siwilik fossils. On this account it was 
proposed to restrict the name Siwulik to the hand in which those 
fossils occur; but there nro good reasons for {(referring to con¬ 
tinue the extension of the old name, and to indicate the separahlo 
geological horizons as Upper, Middle, and Ijowcr SiwAHks. On 
the small map annexed they arc coloured together as upper 
tertiary. 

It was in the ground west of the Jumna, between the Kuynrdu 

Supposed kej section of and Pinjor duns, where the outer und inner 
unconfomuble groups. hills are confluent for a length of about 

forty miles, that tho separation of the original Siwulik series into 
distinct groups was first brought to notice. Throughout tho whole 
cross-section the dip of the strata is inwards, towards the moun¬ 
tains ; but along a sharply marked line, continuous through the 
length of these hills, there is a junction of highly contrasting rocks : 
the brown and yellow clays, and conglomeratic gravels at the top 
of the series forming the outer zones of low hills, abut against 
harder red clays and sandstones forming an inner zone of somewhat 
higher hills. The featnre is nowhere better seen than in the 
region of the Mirkando, south of the town of Niihun, the capital 
of Sirmiir. As is generally the case along the junction of rocks of 
very different textures, the actual surface of contact is concealed 
by ddbris; and tho appearance suggested by the conformable 
dips is that the outer rocks pass regularly licnoatli the iftner 
ones. 

Such was the viow tacitly adopted by tho discoverers of the 

Overlooked by early Fauna Sivalensis. It was from tho some 
observe!*. trans-Jumna region, south of Nttiian and 

of this rock-junction, that a very large proportion of tho great 
Siwilik fossils were procured. No particular notice was token 
of the striking feature just described; and Cautley accounted 
for the absence to the east of the Jumnk of the highly fossilifer- 
ous beds known to the west, by supposing a lesser upheave- 
ment of the ground to have occurred in that direction; thus dis¬ 
tinctly implying that those beds underlie and are older than 
the rocks of the cis-Jumna Siwilik range, which ho had himself, 
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from fossil and petrological evidence, identified with the rocks at 
Niiltnn. 

Herbert’s deliberate rejection of the elementary fact of stratifi- 
Naturo of the uncon- adion, to innko way for a theoretical diffi- 
formity. cnlty, is scarcely a less remarkable date- 

mark than the ignoring of so striking a stratigraphical feature by 
the original explorers of the Siw&liks. The facies of the two con¬ 
trasting groups, as seen along the boundary, at once suggest that 
the outor and apparently underlying rocks are really the younger, 
and this is immediately confirmed by finding thnt the conglome¬ 
rates of this, group arc principally made up of the debris of the 
contiguous inner strata. Although this latter fact would be some¬ 
what agninSt the supposition, the steep abutting rock-junctiou 
would next suggest a fault, along which the lower strata were 
npheavod on tlio north, and thus brought into contact with younger 
bods of the same series. Patient search, however, revealed an exposed 
section of the actual contact showing the relation of the strata 
to be quite different from that implied by faulting. The con¬ 
glomerates wore found to rest against a denuded surface of tho older 
group of rocks ; tho junction being in fact tliat of an original steep 
edgo of deposition to which an actually overbanging, inverted pitch 
had been given at many points by subsequent lateral compres¬ 
sion. 

The feature, as thus described, involves much more than simple 

successive deposition of the groups. It ex- 

Fir»t inferences from it. 

mbits strong unconformity between them, 
requiring the older group to have been upraised and deeply denuded 
before and during the formation of the younger one. Such a relation 
generally implies a considerable break and lapse of time between the 
formations, with a corresponding change in their fossil fauna. It is 
precisely the history of such changes which it is the business of 
geology to nnfold. But to the unfortunate neglect of the simplest 
»tratigi<aphical observations, fossils from both groups were mixed 
together in the magnificent collection that lay ready to the hand of 
the early discoverers. On account of the character and extent of this 
etratigraphtcal feature, suggesting that an unconformity of Bach depth 
must have a very trido range, it was proposed by the first observer of .it 
to restrict the name Siwdlik to the younger formation, and to designate 
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the older rocks, of the inner zone, as the N&han group. It is the nemo 
by which Cautley identified a certain horizon in the series, although 
apparently assigning to it a position the reverse of the correct 
one. 


Corrected view. 


Large as is the gap absolutely required between the ages of the 

beds actually in contact along this boundary, 
it was matter of surprise from the first that 
no trace of so great an unconformity could be found in the immense 
thickness of deposits to the south of it. From the conglomerates 
at the junction, southwards to the plains, one crosses a descending 
section of several thousands of feet of strata without a traoe of 
unconformity: showing either that even at the base of this section 
the beds of the N&han group are not represented, or that the dis¬ 
turbance which produced the unconformity along this line of abrupt 
contact was of such a nature as to admit of continuous deposition 
within so very short a distance. Ruling ideas at the time were 
certainly against the latter supposition, that extended observation 
seems to confirm it. Going westwards along the Pinjor Diin, we 
find at the Satlaj, on the very strike and extension of the N&han 
range, a continuous conformable sequence from the beds of the N&han 
horizon into the softer sandstones, clays and conglomerates at the 
top of the series. The line of disturbance which in the N&han region 
resulted in a denuded scarp against which the topmost beds were 
deposited by overlap, produced in the Satlaj region an anticlinal 
flexure which must have been so gradually evolved that the deposits 
accumulating along its southern base were sensibly conformable 
throughout, although now we find the uppermost conglomerates 
almost vertical, with a southerly underlie,* at the edge of the Ddn. 
Thus It is evident that a well-defined break is not a general feature 
in the Sub-Him&layan rock-series, and that it would be premature 
so far to sever such a portion of it by a separate name from the time- 
honoured Siw&liks. The name N&han is already current in print, 
and may at preemit be understood to indicate lower Siw&lik rocks. 
It Is important, however, to point out that the real inference from 
the unconformable junction is of more interest than the primA facie 
one; without it we should not have had distinct proof that slow 
disturbance of great amount took place in the Sub-Him&layan zone 
during the formation of the Siw&lik deposits. 

16 
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Although the marked separation of groups suggested by the 
peculiar feature of the hills between the Kayarda and Piqjor dtins 
A dJrlsioa maintained, is not maintainable westwards, there is a nni- 

formity of change throughout the series from 
per Siwiliks. base to top whereby approximate horixons are 

assignable. Conglomerates and gravels prevail at the top, variably 
associated with brown sandy clays. In many clear sections the 
thickness is quite 4,000 to 5,000 feet. It is not, however, to be 
understood that the deposits were ever strictly superimposed to that 
depth vertically. The mode of deposition in successive banks, each 
♦ railin g upon and thinning out beyond its predecessor, as pointed 
ont above for the section on the Satlaj, must greatly modify the 
fa miliar meaning of the word thiclcneaa as regards apace ; although 
where such deposits become tilted up by lateral pressure, and exposed 
along a comparatively shallow section, the appearance is quite the 
same as if vertical superposition of the whole series had obtained. 
Nevertheless, as regards time t the fullest thickness must be taken 
into account, for each bed is truly successive to that below it Even 
when raised to the vertical, those upper Siwklik strata have so 
fresh an appearance as to be scarcely distinguishable from the 
most recent deposits—from the beds of the torrent shingle or of 
sandy alluvium now accumulating in the diins or on the plains. 
The complete justification for their distinction as an upper Siw&lik 
group is found in the few fossils they have yielded, some of 
which, as Bubalue palasindicut , would connect them with the 
pleistocene deposits of the Narbada valley rather than with the 
pliocene Siw&liks. 


The main fossiliferous zone of the Siwilik series constantly 


Middle Siwiliks. 


occurs beneath the thick mass of deposits 
noticed in the last paragraph, and it has a 


fairly characteristic rock-facies of its own. Massive, dear, gray; 


aofUsandstone is decidedly the prevailing rode; but brightly tinted 
days are also often in great force. The large vertebrate remains, 


although mostly found in s a nds ton e, are certainly more abundant 
whom there are associated days. Several thousand feet of thickness 


must also be assigned to this middle Siwilik group. Falooner con¬ 
sidered this Siw&lik fauna to be mlpiw no, but palaeontologists are 
now decidedly in favour of its pliocene affinities. 



OP THE NOBTH-WE8TBRN PROVINCES. 


128 


In conformable sequence beneath the fossiliferoua sons we find 

.i« awuik. r< * k * "fj*» *yp«, l»t having a deoil- 

ediy different aspect—strong sandatonea, 
but of a darker hue, and often highly indurated, with hard days 
generally of a deep red or purple colour. Throughout the Himala¬ 
yan range, east of the Satlaj, they form the flanking ridges dose 
under the higher mountains, and inside the ddns ; or at least they 
mostly occupy that position, for it cannot be said that middle Siwi- 
lik beds do not occur there too, as will be seen from the remarks 
upon structure. No fossils can be quoted from those beds, but it is 
believed that some existed in the original Siw&iik collections. They 
would probably be of miocene age. 


One of the most interesting features in these Siwilik deposits is 

Horizontal variations the variation they exhibit in relation to the 
in the 6iw*iik deposit*, position of the great river-gorges. This is 

most marked in the case of the upper portion of the series. The 
accumulation of coarse conglomerates is immensely greater in the 
immediate vicinity of the large rivers of the Himdlayan system, and, 
moreover, it is only within the range of those streams that we find 
the beds of large rounded blocks of quartsite and other hard rocks 
such as are now brought down by those great torrents. In the 
intervals between the rivers such conglomerates as occur are formed 
almost exclusively of the debris of the adjoining hills, the same* as 
are found in the minor streams now flowing from those hills; hut in 
this position sandy clays often form the balk of the formation. The 
same influence is observable in the middle group of the series, which 
is often conglomeratic and gravelly, or almost exclusively sandy, 
near the main rivers, while away from them the days are often in 
great force. These facts are very observable at the Satlaj ; in the 
gorge above Bubhor the whole of the upper group is coarsely con¬ 
glomeratic, and the middle one is more or less pebbly throughout, 
while at seven miles to the north-west the brown sandy days, in 
which the fossil bubalut and camdu$ were found, form three-fourths 
of the entire thickness of the upper group. The apparent exception 
in the case of the Jumna is even a more marked illustration of the 
fact under notice. The river now flows through the SiwAlik range 
at many miles to the west of the gorge where it leaves the moun¬ 
tains; the fact being that in the deration of the outer range tho 
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Jumna coaid not erode a passage through the great accumulation of 
conglomerates it had formerly discharged in front of that gorge, 
and which now form the highest summit of the outer range. It had 
to work round them not in the direction of its near neighbour the 
Ganges, but towards the region of lesser deposition. Thus the con¬ 
trast between the Siw&lik strata to the east and west of the actual 
river-passage is so great that it has been questioned if the formations 
can really be the same. To the east the upper group is made of 
the hard shingle conglomerates, while on the same strike to the 
west the conglomerates are composed of local, principally lower 
Siwdlik, ddbris. In the cis-Jumna Siwdliks the middle group is 
formed of thick masses of soft sandstones that have yielded very 
few fossils, while to the west clays occur largely on the same 
horizon, and fossils abound. The facts indicated in this paragraph 
are of great importance, as bearing upon the question of the 
mountain-formation; showing, as they clearly do, that although 
these deposits, to a thickness of 8,000 to 10,000 feet, are 
now. in many places turned up to the vertical, and even in¬ 
verted, yet the main features of the higher mountains must have 
been during the Siwdlik period sensibly similar to what they 
are now. 

So far we have briefly considered the original characters of the 
Btroctiae of the Siw&lik Siwalik strata : it is necessary now to notice 
*°°k*. the features induced by disturbance. This 

has taken place on the grandest scale. On the right bank of the 
Ganges above Hardwdr the gray sandstones of the middle group 
have a high southerly dip; and this rises gradually, through an 
enormous thickness of strata, to a nearly vertical underlie in the 
conglomerates at the outer edge of the range. A section of the 
same type is splendidly exposed in the gorge of the Satlaj above 
Bubhor, in the second range of the Sub-Himdlayan hills. There 
is much method in the form of these flexures : they very generally 
affect the form known as normal , t. «., bends in which the dip is 
greater* on one side of the axis, and so called because of more com¬ 
mon occurrence than the symmetrical flexure—when both dips are 
equal—or than the folded flexure, in which the strata on the side of 
the steeper dip have been poshed beyond the vertical, and so 
partially inverted. As an almost universal rale in this region, the 
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steep side of these normal anticlinal flexures is turned from the 
mountains. From this there results the familar conformation of the 
Sub-Himilayan hills, presenting a scarped faoe to the plains and a 
long slope towards the interior valley. These diins, or at least the 
flat longitudinal valleys which are the typical diina, are thus struc¬ 
tural features, not mere valleys of denudation; they rest upon the 
comparatively little disturbed strata in the hollow of the synclinal 
flexure. The range separating the dtin from the plains is formed by 
the anticlinal, the steep (outer) limb of which is generally broken 
up and denuded away, hence the south face of the range presents 
the scarped outcrop of the beds on the north side of the axis of 
flexure. 

In the inner ranges, where the disturbing action was greater, 
The Nta wri er Mas- the normal flexure often becomes folded, 
aooree * with, of course, inversion of the strata. There 

is an instance of this fairly seen in the Niin stream under Mussooree: 
below the narrow gorge, through massive sandstones having a steep 
northerly underlie, there is a continuous section in the low banks 
showing the sandstone becoming pebbly, then interbedded with thin 
conglomerates, then with thicker and coarser beds, all having the 
same high northerly dip. This is undoubtedly an ascending section 
though apparently, according to the dip, it is a descending one, a*., 
the whole series is inverted. To any one who has understood these 
simple explanations, it will be apparent that if these conglomerates 
are upper Siwilik, and unless there is a fault somewhere about the 
mouth of the Niin gorge, the inner Sub-Him&layan range under 
Mussooree must be in great part made up of middle Siw&lik, and 
not of N&han beds; and indeed their character would support that 
view. If these conglomerates of the Jilin are not upper Siw&lik 
they would form a new sub-division of the N&han group, which 
could then hardly be classed as lower Siw&lik. Similar conglomer¬ 
ates have lately been observed in this inner Sub-Him&layan cone 
east of Nairn T&L It is however to be remarked that these folded 
flexures often an attended by great faulting, on such a scale that all 
appearance of flexure is lost and we only find a section of upper 
Siw&liks dipping against, and apparently passing under, beds of the 
N&han type. There are several grand instances of sndh faults in the 
broad area of Sub-Him&layan rocks beyond the Satlajj in the K&ngra 
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region and on through the Jamn hills. They run quite straight 
or in very open curves for several scores of miles, and as the dislo¬ 
cation lessens, the unfaulted flexure is gradually disclosed. The 
section in the Ntin shows us that to the east as well as to the west 
flexures may take the place of the peculiar unconformable overlap¬ 
ping boundary between the upper and lower Siwtiliks described in 
the Ntihan region, where there is no dtin. The difference of struc¬ 
ture would be such as might result from the presence of some 
unyielding mass of rock underground in this latter position, prevent¬ 
ing the formation of flexures. This N&han region is in other ways 
remarkable, as we shall see in following sections. 

The form of the structural features prevailing in the Sub-Hiina- 
layan zone indicates plainly a thrust from the adjoining mountain 
mass; and the magnitude of the total movement is astonishing in 
connection with the reflection made in a previous section, that it 
must in great part have occurred since the mountain mass had 
assumed somewhat of its present form ; or, at least, that the main 
drainage system had remained the same throughout 

From what has already been said, a general idea might be formed 
Distribution of Siwtlik °f the distribution of the different groups of 
rocks. the Siwtilik series ; but the effects of denu¬ 

dation and other influences remain to be indicated. The chief 
expanse of the Sub-Himtilayan hills and rocks is beyond the Satlaj. 
From about Pinjor, the lower Himtilayan ranges trend northwards 
towards the lofty gneissic ridge of the Dhauladhtir, overlooking the 
K&ngra Dtin. The outer range of the Sub-Himtilayan is not affected 
by this change of direction, so that the zone of tertiary rocks becomes 
permanently widened to about three times the breadth it exhibits 
along the whole mountain range to the east. In the Ktingra region 
there is asuooessionof three dtins occupied by conglomerates, separated 
by ridges of sandstone brought up along great faults. To as far as 
the Ganges the upper Siwtiliks are still well represented in the outer 
hilbi | but east of this river, along the whole of Bohilkhand, only 
remnants of these outer Siwtiliks have been observed. They seem to 
have been mostly denuded away, and one comes at onoe upon the 
older sandstones of the ranges immediately flanking the high moun¬ 
tains. lids Is the case under Nairn Ttil. The change, however, is 
not a permanent one j for, again, far to the east, on the road to 
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K£thm£ndu, there is a broad outer SiwAlik range, formed of soft 
sandstones and conglomerates, and separated by a diin from an 
inner zone of lower sandstones. But, again, along the Sikkim 
and Bhttt&n border, there is no sign of the outer Sub-HimAlayan 
range. 

It has been said above that the uppermost Siw&lik strata are 

„ , considered to be of newer pliocene age, and 

Post-tertiaiy deposits. ..... ... 

we have seen modern deposits being laid 

down against them along the base of the hills in the bhdbar region. 
In these a fossil village was dng out by Colonel Cautley in the 
excavations for the Eastern Jumna Canal. They no doubt passed 
down into beds of the prehietorical or recent period. Still there 
would be a great gap left in the sequence of formations—the whole 
of the pleistocene period, represented in Europe by the drift, and 
the cave deposits, which for years past attracted so much attention 
in connection with the discovery of human remains. For some 
middle portion of that period representatives ore found in the Sub- 
Him&layan zone. They are unmistakably exposed on the Satlnj, 
above Bubhor, where the hills on either side of the river, to a height 
of some 500 feet, are capped by clays and coarse conglomerates, 
resting quite undisturbed on the edges of vertical Siwulik strata, 
both of the middle and uppermost groups. It is dear that a long 
time of disturbance and denudation must have intervened between 
the deposition of those totally unconformable deposits; also that 
those high-level conglomerates are separated from recent doposits 
by at least the time it has taken the Satlaj to excavate its gorge to 
its present depth. These two limiting tests of age are quite as co¬ 
gent as those applied to corresponding deposits in Europe. Beds of 
the same age are well exposed above the sanction already described 
in the N&n river under Mussooree. They are here quite on a level 
with the summits of the Siw&lik hills to south of the Dehra 


Dtin. 


Sup p osed glads! deposits. 


The most interesting deposits of this age are those to which a 

glacial origin has been assigned. It was long 
since observed that the glaciers of the 
Himalaya had once extended to a much lower level than they do 
now. Unmistakable moraines are found in Sikkim to within #,000 
feet of the sea level, the present limit of glaciers being about 14,000 
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feet. More recently a glacial deposit has been described in the 
K&ngra valley. Enormous blocks of gneiss are freely scattered in 
the low ground, at an elevation of 2,500 to 3,000 feet, along the 
whole base of the Dhauladh&r range, resting on the Siw&lik strata. 
One cannot well assign a limit to the mass that may be moved by 
a rush of water on a considerable slope ; but the distribution of 
these blocks makes it very difficult to account for them by any 
action of this kind through the existing gorges ; for they occur 
along the slope of the flanking ridges, seemingly quite out of reach 
of any possible sweep of the torrents. They are three possible 
assumptions to account for their position : by supposing the scarp 
of the gneiss now forming the mountain-ridge to have once extended 
a couple of miles in advance of where it is now, and so as to bring 
those blocks within the range of its talus, but in this case the blocks 
should be found over the intermediate heights, which is not the case; 
or to admit that the blocks were ice-borne, and not by glaciers, for 
the blocks are not arranged in moraine fashion, but by floating ice 
in a lake of that period ; or to suppose that the whole valley and 
the main gorges were formerly choked up with detrital accumulations 
to such a level as may have brought these lateral positions within 
the range of the spill from the gorges, ever overtopping the lower 
flanking hills. This is by no means a gratuitous supposition, for we 
find those coarse superficial deposits capping the heights above 
K&ngra fort, on the south of the valley, and not derivable from the 
Siw&lik conglomerates on which they rest. The necessary slope of 
deposition for such materials, from this position to the mountain 
range, would give elevation enough there for any observed distribu¬ 
tion of the great blocks, by simple diluvial action. This is probably 
the real history of the case ; but the possible influence of ice action 
to aid the process is not to be lost sight of. When the Him&Iayan 
glaciers reached to 8,000 feet lower than at present, ice-work must 
have been very active in the Dhauladh&r, .and its effects very mark¬ 
ed in the deposits at the base of the range. All the facts suggest 
that those high-level gravels are of the same age throughout the 
Him&layan border, and probably of the same age as the former 
extension of glacial action; and it is impossible not to notice the near 
coincidence of this age with that of the glacial period of Europe. 
There is no independent evidence of changes of level since the age 
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rtf these deposits; and it is doubtful how far mere difference of rain¬ 
fall could count for the change; we should thus be driven to enter¬ 
tain the idea of an ice-age. 

The confirmation of this physical evidence of a great phenome- 

Importance of tbo theory. n0n *ffectod eyi.chronou.ly 80 htrg« 

a portion of the earth s surface would be of 
the highest importance to geological science. Since the abandon¬ 
ment of the primitive idea that all similar rocks were of contem¬ 
poraneous origin, we have been at a loss for any test of absolute 
time-horizons. Within continuous land areas some approach to a 
judgment can be made by closely comparing scries of adjoining 
sections, bat for any distant or detached area we have to trust to 
palaeontology for the homotaxis, or comparative classification, of 
formations. Palaeontological homotaxis, however, implies differ¬ 
ence as well as correspondence in actual time relations; and the 
problem of settling, from fossil evidence only, in which direction 
the difference should be counted, is an exceedingly complex under¬ 
taking. Thus paleontology itself was the chief sufferer by the 
natural limitation of age-tests for the stratigraphical foundation 
upon which it was based, and of which it is as yet far from being 
independent. And as the history of life upon the globe is the 
object of the highest interest in geology, the check to progress was a 
very Berious one. The occurrence of even one serai-universal 
phenomenon, leaving such peculiar and well-marked stratigraphi¬ 
cal characters as those of an ice-period, would afford an invalu¬ 
able test whereby to check the direction of growth and distribution 
of organic forms in all the formations nearly connected therewith. 

The change from the Sub-Himalayan hills to the outer region 

The lower Himflayaa of tho mountains is always, as has been 
region. shown, a more‘marked featuro than the 

mere difference of height would suggest. The hills of the Ndluin 
zone range from 3,000 t? nearly 5,000 feet, while the summits of 
the adjoining mountain-ridge vary from f>,000 to 3,000. From 
this to the great snowy range there lies a tract more than fifty miles 
wide, of deep valleys and narrow ridges, the average elevation of 
which would be scarcely over that of the border-zone of mountains. 
This is tho region appropriately known as the lower or outer 
Himalaya. The main watershed of this broad tract of mountains lies 

17 
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well to the north of tho line of snowy peaks, and the great rivers 
traverse the lower hills in very tortuous courses. Tho configuration 
stamped upon the area by the denudation from rain and rivers gives 
very little due to the rock-structure. Although the general strike of 
the formations is parallel to that of the range, the composition of the 
strata is too complex, and the cases of local distortion too frequent, 
to admit of anything like the regularity of feature that has been 
described in the Sub-Him&layan zone. One character may, how¬ 
ever, be noticed as constant throughout the western part of the lower 
Him&laya to as far east as the Nepkl frontier : along the outermost 
zone there occurs a strong limestone formation, producing ridges of 
more rugged outline and having a greater elev tion than the hills 
for some distance to the north of it. Our knowledge of this 
immense stretch of mountains is so fragmentary that no connected 
account can be given of it. We can only give a sketch of the four 
sections that have been even cursorily observed, and offer some 
conjectures as to their connection. The four sections occur in the 
Simla region, the Kumaon region, NepAl and Sikkim. 


The first thing to note of the Simla region is that it constitutes 

_ . the termination of the Lower Himalaya as 

The Simla region. y 

characterised above. In describing the 

Sub-Himtlayan zone it was noted how from about Finjor (on the 

main road to Simla) the boundary of the mountains trended round 

to the north for about eighty miles, up to the base of the Dhaula- 

dhir ridge, which is exactly on the line of the great snowy range, 

and is structurally its equivalent. Thus, of course, the continuous 

broad area of lower mountains is cut off. It is important to notice 

that this is not a freak of denudation, a great bay worn into the 

mountains by a tertiary sea: were this the case, we should find the 

successive formations of the area striking out along that curve and 

abruptly out off there. The fact is not so. The strike of the rocks 

bends regularly with the direction of the boundary, thus showing 

that the entire feature is an original character of the mountain- 

struotui%. We have here, in the extinction of the Outer Hima¬ 


layan region, the beginning of the north-westerly decrease of the 
Himilayan elevation. The mountains beyond the Bavi, which, 
in 4 superficial sense—as being south of the range of maximum 
elevation—might be held td represent the Lower Himalaya, do not 
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reproduce its characters. Kashmir has structurally more relation 
to the Central Himalaya than to anything south of the snowy range. 
This fact of diminishing original elevation oomes out very dearly in 
the pocoliar distribution of some of the formations that ooour in the 
Simla region. These havo been roughly classified os below :— 

{ Kaasuli. 

Dagshki. 

Subkthu (nummulitic). 

Krol (? triassio). 

Infra-Krol. 

Blaini. 

Infra-Blaini. 

Schists and gneiss. 

The marked change in the surface configuration from tho Sub> 
_ , Himklayan to tho Lower Himalayan hills 

introduces for the most part a total chango 
of rooks. Below Mussooree and Naini Til, and throughout the 
whole range to eastward, one steps at once and for good from tho 
npper tertiary sandstone to the much older slaty rocks. It is not 
so, however, in the region between the Jumna and the Satlaj. 
The high ridge on which stand the stations of Kosauli and Dagshki 
is formed of rocks very similar in character to those of the Nkhun 
sono dose by ; but the marked boundary separating them is con¬ 
tinuous with that forming to the east the separation of the Nkhan 
from the slates. Indeed even here, under Kosauli, the slates often 
appear along the boundary beneath the sandstones of the ridge, 
which have been upheaved upon a basement of thoir supporting 
rock. Besting upon the slates in this position we find thick beds 
of dull brown, gray, and dive indurated clays with bands t»f lime¬ 
stone, in which there ooour abundantly fossils characteristic of tho 
nummulitio period. These beds are well seen about Subkthu. 
They are overlaid conformably and with alternating transition by 
red days with hard purple and gray sandstone, well seen about 
Dagshki. In the asoending section sandstone prevails to the 
exdusion of the rad days, as is well seen on the ridge at Kaaanli. 
In these top beds numerous leaves havo been found indicating 
the proximity of an abundant sub-tropical vegetation. The 
aggregate thirknf of tils threefold formation (Subkthu, Dagshki, 
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Its distribution. 


and Knsanli) may bo from 2,000 to 3,000 foot. Collectively it 
may bo known os tho Simiur series, a considerable part of its area 
occurring within that State. 

Horo, then, at last we have a formation the horizon of which is 

fixed by a well-marked marine fauna. Tho 
Subdthu group at ..the base of this scries is 
certainly eocene ; and considering tho perfectly transitional charac¬ 
ter of tho throe groups, wo may provisionally consider the wholo 
series to bo of this age. The study of its position and relations seems 
to throw much light upon tho history of tho mountain-system. It 
forms an almost isolated outlier, caught up on the edge of the moun¬ 
tain-area. Its greatest width, east of Dagsh&i, is about ten miles. 
In that direction it stops out along the crest of a ridge at about 
fifteen miles west of tho Jumna ; the mode of termination show¬ 
ing that it was effected simply by greater elevation to tho cost, 
and consequent denudation. The only other known occurrence of 
thoso rocks within tho south HimAlayan boundary to eastwards is 
a small patch of Subdthu beds on the top of the ridge east of 
tho Ganges doso to tho village of Bon in Garhwdl. In the far 
cast, however, the r.ummulitic deposits at the south base of tho 
G&ro hills have a very striking resemblance to the Subdthu beds ; 
but it is doubtful if they were ever connected. To the west, 
at the Satlaj, tho outlier is attenuated to a band a few yards 
wido—a bottom remnant of the Subdthu beds. These rocks again 
appear in some force in tho ridge beyond, but become gradually 
doprossed in that direction, so that boforo reaching] tho Bids 
tho most characteristic bottom group has disappeared. The band 
ns represented by tho uppor groups is well marked, though very 
narrow, at the Ravi. Tho hill station of Dharmsdla stands upon it. 

Some points of interest have been made out regarding the rela- 

Its anoomfomity to tbo taons between the Sirmur series and the 
older rooks. contiguous older formations. There is vgry 

deep unconformity : the Subdthu beds do not rest upon the next 
youngest rock, which is the great Krol limestone, but upon beds 
which underlie that limestone. This is fully made out. As a 
natural concomitant, we find that the surface of contact of the two 
contrasting formations is a very uneven one. On tho ridge at 
Buh&fhu there are not moro than 50 foot of tho typical Subdthu 
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beds below tho red rocks ; while in tho valley alongside there must 
bg 600 to 800 feet of this bottom group. These foots suggest 
proximity to the edge of deposition of the nummulitic sea { and the 
succeeding deposits, ending in the plant-beds of the Kasauli zone, 
tend to confirm the view. 

It seems, too, that little or none of the contortion which now 
Contortion of the dates affects all the rocks had occured beforo tho 
po«t<eoceno. deposition of the SubAthu beds ; for at 

SubAthu itself a characteristic bottom layer is clearly seen, resting 
continuously throughout a considerable synclinal flexure upon 
approximately the same bed of tho supporting slates. In agree¬ 
ment with this observation, we now find these rocks to have 
undergone oqual contortion with the slates. The inner boundary 
of the eocene area is a very broken one ; and outlying shreds 
of the nummulitic clays are found caught up in folds of the 
slates, as may be seen on the road north of the Haripur rest- 
house. 

All these facts would tend to prove that although some general 

elevation of the mountain area, involving 
deep denudation of the rocks, had occurred 
here prior to the tertiary period, none of the special disturbance 
characteristic of the existing mountain-system, and so specially 
marked in this fringing zone, took place till after the deposi¬ 
tion of the eocene rocks. The Sirmur series exhibits more intense 
and varied disturbance than is at all general in the NAhan group. 

The relation of the Sirmur to the NAhan group cannot be so 

Relation ot sirmur and definitely made out, os they are only seen 
Siwilik aeries. near each other along a single steep line of 

boundary ; and the question is, as to the nature of this boundary. 
The argument for the total separation of the groups in this region 
appears, however, to be pretty conclusive. Although, as has been 
said, the rocks of the upper Sirmur groups have a strong lithologi¬ 
cal resemblance to those of the NAhan group—so much so that the 
type of the Sub-Himilayan deposits may be said to have set in 
with the eocenes—the facies of the NAhan and Sirmur groups are so 
distinct, in close proximity, that there is little ground for consider¬ 
ing any parts of them, as represented in this Jumna-Satlaj region, 
to be equivalent. It is only on the supposition of the boundary 
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between the areas (which is also the chief boundary along the 
base of the mountains) being a great fault, that the question of 
correspondence can arise at all. Bat as this supposition is the 
frimA facte one—the one that would be applied from the accepted 
interpretation of like boundaries in other mountain regions—it is 
necessary to state the evidence against it. 

Throughout the whole range of the N&han zone in this region 
- unj um L m_ no teao ® to* very characteristic SnbAthu 

eds has been found, either at the apparent 
local base of the section, or as a remnant adhering along the sup¬ 
posed fault-ground. In the former position it might be said we 
should be more likely to find the top rocks of the older group ; but 
this too can be answered negatively: the lower we get in the Nihan 
group, we find clays to occur mote frequently, whereas the 
beds are almost exclusively sandstones. It is also to be noted that 
no remnant of the NAhan rooks his been recognised capping the 
Kasauli beds, or otherwise, within the eocene area. No conglome¬ 
rate has been observed in the Sirmur group. The only position 
from which the original continuity of the groups, with separation 
by faulting, oould be maintained, would be to assert that, as the 
actual base of the NAhan group has never been seen in this region, 
the whole eocene group may be buried beneath it in conformable 
sequence, or otherwise; and correspondingly, that any trace of the 
NAhan deposits had been washed away from the present 
area. So much for the direct evidence. As to the indirect, there 
is really little, except the fact of abruptness, in the fthaieotw of 
the boundary itself to countenance the supposition of a great 
fruit. A straight line drawn from the west end of the eooene area 
in Sirmur to the small nummulitio outlier east of the Ganges 
would touch the SiwAlik hills south of Dehra; and along the great 
bay-like course of the boundary, north of that line, there are 
many sharp changes of direction, such as are not supposed to bo 
compatible with dislocations of such dimensions as would b# 
required in this ease. The great fruits in the Snb-HimAlayan zone 
wen seen to bo remarkably straight. The alternative and most 
psbSable supposition is Slot the eooene area was upraised, and 
something approaching to fra pre sent steep edge of oantaot eroded 
out of it, before die deposition of the . NAhan rocks. 
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It is, however, to be mentioned that far to the north-west 
Change of to there is complete transition throughout tho 

the north-west. tertiary series, from the Subdtira to the top 

Siw&lik. The partial obliteration of the Sirmnr series, as forming 
a sharply defined zone at the base of the mountains, commences 
at some fifty miles beyond the Bavi about Udnmpnr. The zone 
is there more than twenty miles broad, and rocks of Siw&lik aspect 
occur within it. Still as a zone of greater upheaval it is traceable to 
beyond the Piinch; but before reaching tho Jhilam it is quito 
effaced, the whole tertiary series sweeping across it in an anticlinal 
flexure. These facts do not m the least disturb oar conclusions 
regarding the relation of the lower and upper tertiary series in the 
Lower Him&layan region. They only form part of the concurrent 
evidence that towards the middle of the Him&layan system the 
elevation was greater, and commenced earlier than in tho terminal 
region. The same fact is emphatically shown in the comparative 
relation of the Sirmurs to the older rocks in these two positions. 
In this case there can be no doubt of the deep unconformity in 
the Simla region—a relation of the some kind as that here 
adopted for the Sirmur-N&han relation in the same area. But this 
feature too is quite changed to the north-west: in the great inliers 
of old limestone that occur within the tertiary area of the Jamn 
hills, the Sub&tha group, with the same characteristic bottom- 
bed as noticed at Sub&thu, is everywhere observed in parallel (con¬ 
formable) superposition with the old limestone. It is not in¬ 
deed proven that this rock represents the Krol formation; never¬ 
theless, the contrast of the stratigraphical relation is most striking. 

We have again to refer to the Jnmnar-Satlaj ground for the 
OMericdnof the Simla host sections of the next older rooks to the 
N ^ Mk * eocene. The peculiarities of this region 

come out stronger as we recede in time. Its character in the 
plains, as the present main watershed of Hindustan, is really its 
least permanent feature: there is some reason to think that the 
Jumna once upon a time may have flowed towards the Indus 
through western Bajput&ns. It can certainly be affirmed that 
such a course was within the range of the diluvial conditions that 
formerly obtained in upper India. The peculiar unconformity 
found in tins position between the upper tertiary rocks is not, 
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like tlio plains' watershed, accidental or temporary, bat structural. 
In the well-preserved sections of the Simrar group wo fonnd in this 
region the only representative of the eocene period within the 
Southern Himalaya; and again here we find the best preserved 
remains of the older formations. This ground too has been examined 
in more detail, so it will serve os a standard of comparison. 

The Solan rest-house on the new road to Simla stands betwoen 
_ . , , three picturesque mountains of limestone. 

more or less isolated in each case upon a 
base of BUpiwrting rock. It is a blue gray stone, several hundred 
foot in thickness. From its position here we are safe in taking 
it as the youngest group of the series with which it is connected. 
It has now for some years been spoken of as the Krol limestone. 
There is ofton a band of coarse sandstone at the base of it, which 
seems to vary a good deal in thickness, often at the expense of the 
limestone. Below this there is well exposed in this neighbourhood 
a thick band of black carbonaceous slaty shales, which pass down 
into similar non-carbonacoous flaggy beds, forming the whole base 
of the mountains in this zone, down to the lowest levels. At a 
thousand feet or more from the baso of the Krol limestone there 


occurs in those slaty flags a thin band of compact limestone of 
clear pink, yellow, or gray tints, often accompanied by a bed of 
conglomerate, and a white quartzite. This band, though a thin one, 
seems to be very persistent to great distances; it is therefore 
important as a well-marked horizon. It has been identified on the 
flanks of the hills under Simla; far ap the valley of the Tons, at 
the crossing of the Simla-Mussooree road; on the Ganges near 
Tapuban, and again on the hillside north of the Kota Ddn in 
Kumaon. It is called the Blaini group. The Krol group is traceable 
eastwards almost continuously, and in about the same condition as 
at tiie Krol, through Deoban in Jaunsdr to Hussooree and Naini TA1. 

From certain lithological resemblances to the rocks in Spiti, 


* 

Goujeetond affinities. 


which he bad classified from fossil evidence, 
Dr. Stoliekza bos conjectured that the Blaini 


and tq/m-Blaini bods may correspond with members of bis Muth 
and Bhdbe series, of upper and lower Silurian age; that the Krol 


group represents bis Liking series, which is triassic; and that 
the tVi/m-Krol may correspond with his Kitting series of tho 
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carboniferous period, in the central Himdlaya. But no recognizable 
fossil has yet been found in these rocks in the lower Himalayan 
region. 

The relation of this series, which forms so continuously tho 

outermost zono of the lower Himdlaya. to 

Extension to Simla. , . . * ... 

the metamorpluc rocks on the north is very 
puzzling, yet essential to the explanation of the mountain structure. 
Some important hints towards it are found in the Simla region. 
Unless one chances to stumble upon an outcrop of tho Blaini group, 
the flaggy slates of the tn/ra-Krol and tn/ra-Blaini horizons ore 
indistinguishable. Immediately north of the Krol there is a com¬ 
pressed anticlinal flexure, with elevation to the north of it; so that 
the slaty rocks occupy the whole ground till we roach the quartzites 
of Tara Devi and Boileauganj, which dip towards their common 
synclinal axis at the gap south of Simla : limestone occurs above 
them on Jatog. These may represent the Krol group. However 
this may be, there can be no doubt about the identification of the 
Biaini group on the spur under the Yarrows and under Chota Simla, 
on the opposite sides of Jako. Tho thickness of strata above these 
outcrops, to the top of Jako, would quite carry the section up to the 
base of the Krol group. 

An interesting feature of the section is that the rocks of 

the Jako and Boileauganj hills are highly 

TypicAl instnnccof over- , . . .. , 

lying metnmorphinm at metamorphic—mica-schisfc and garnetiferous 

Sliala * hornblende-schists with abundance of vein- 

quartz—while the flaggy slates above and Inflow the Blaini group, 
all round the west, north and cast base of the lull, are as little meta¬ 
morphic as on the base of the Krol. This is a crucial instance of 
a phenomenon that meets us far and wide throughout the Himdlaya, 
the superposition of highly metamorphic upon non-mets morphic 
strata. The metamorphism is often apparently greater than here— 
we find gneiss instead of crystalline schists at top—while the case 
for superposition is less distinct; so that it is possible to doubt the 
fact of its bring a norma! ascending section ; and accordingly this 
has always been a chief stumbling-block in the interpretation of 
the lower Himdlayan sections. It is the feature that so fatally 
puzzled Herbert fifty years ago. We shall have to return to tho sub¬ 
ject presently, and would only remark here that the verv instructive 

l« 
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instance we have just seen occurs in a much frequented position, 
where many English people pass many idle hours. 

The same flaggy slates seem to continue for a long way north of 

Section ft long ridge north Simla, for the most part with a moderate 
of Simlft. north-easterly inclination. There are several 

lines of crush and strain, generally found at the gaps, but apparently 
unattended by great dislocation, for no new rock appears along these 
lines. The Blaini group has been identified on the ridge north of 
Theog bringing in the Krol beds towards Mntiani, where there are 
symptoms of gradual general metamorphism. At Nftgkauda this 
change is very decided, and here those slaty schists seem to pass 
into the flanks of Hatu, the top of which is formed of massive beds 
of gneiss, lying nearly horizontally. This rock is the same as the 
so-called centml gneiss forming the southern basement of the great 
snowy range, where its chief characteristic seems to be the preva¬ 
lence in it of ramifying veins of albite-granite. These observations 
have suggested that the Krol beds had here overlapped the slate 
series, and arc in original contact with the gneiss. 

Wo have now seen a general section up to the great mountain 

Parallel section in the rang*'. It is taken for the most part along 
Satlaj valley- the watershed in a north -east-by-oast direc¬ 

tion from Simla. The apparent simplicity of itjs very encourag¬ 
ing ; but we have not far to go to dispel this illusion. It may he 
noted that no limestone appears on this section beyond Simla. The 
Shdli mountain, however, only a few miles to the west of Muti&ni, 
is made of strong limestone, not unlike the Krol rock, with an 
accompanying sandstone, and underlaid by flaggy slates like those 
about Simla. If they are the same, and indeed in any case, their 
position is somewhat puzzling, for from Shali they dip eastwards 
under the schists of Mati&ni and northwards down to the Satlaj, 
whero the limestone seems to pass under the gneiss of the Jalori 
ridge.* It is not merely a case of dipping towards these metamor- 
phic rocks ; the V-shaped outcrop of the junction along the steep 
sides of the Satlaj gorge points up the valley, and is more or less 
parallel to the dip of the strata in both rocks. In t h e Satlaj valley 
above and below Suni, dose to the north of Simla, the ot 

the limestones and slates is indescribable ; and there {3 profuse trap- 
pean intrusion t whereas, on the whole section through Simla,from 
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East of Simla. 


the plains to N&gkanda, only one small dyke has been observed. The 
vbsence of fossils in those limestone and slate rocks mokes it almost 
impossible to settle their stratigraphied relations with any certainly. 1 

The distribution of these limestones and slates is as irregular to 

the east as to the north of Simla. Tho Chor 
mountain—directly between Simla and Mus- 
soorce, and remarkable for being the highest summit (12 y 000 feet) 
occurring within such a short distance of the plains—is an isolated 
mass of gneiss. To east of it the limestone stretches again far into 
the mountains, along the valley of the Tons, forming Deoban hill; 
along the Mussooree ridgo it occurs frequently, as on the Abbey and 
Camel’s-back hills. Oil the top of Landaur it is mixed with sandstones, 
and appears again by itself on the Tapuban point. The Blaini lime¬ 
stone and conglomerate are well seen on the flanks of the Sarkanda 
summit, and again in the Ganges at tho confluence with the Hiunalgir. 


In the Kumaon section we still And the limestone and slate rocks 

fairly represented. Tho ridgo of Naini Tal 

The Kumaon section. ...... ... . . 

is a broad synclinal range, with many local 
fractures and contortions, like its type the Krol range. The strong 
limestone that forms the summits about tho lake is very like tho Krol 
rock. Here, however, and also at Mussooree, there is a good deal of 
trappean intrusion. In the Sydmkhct valley, north of Naini Til, 
trap-rock is in great force, and immediately to the north we come 
upon crystalline schists. Along the heights of Sunthola and Gigar 
these are gneissose. The dip throughout is at & modorato anglo to 
north-north-east, and about Almora one or more bands of granitoid 
gneiss occur in these rocks. Its general mode of appearance is that 
of interstratification with the schists ; but in one place it has beer 
described as intrusive, which would establish its character as a true 
granite. North of this, for some way, there is a reversal of the dip 
to south-south-west up to a line of trappean intrusion^ which has been 
traced for many miles along the strike. The rocks to the north of 
this band are of a more varied character ; some are slaty; and lime¬ 
stone is of frequent occurrence, often steatttic In the vicinity of the 
trap. The dip is less constant in these rooks, and their relation to 
tiie crystalline schists of the snowy range is not well defined. 

• Mach detail with enggeatto conjectures recording this region is given in 
Momoiis of the QcologicnUiunrey of India, Vol. Ilf., rart S. 
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Whore we next get a section of the lower Himalaya through the 


The Nepll section. 


Nopil volley, there is little outward resemb¬ 
lance to what we have seen to the west. 


The Churia Gbiti range, between the plains and the Etounra Dun, 
is a pattern specimen of the Siw&lik type. North of the Dun there 
is an equally characteristic representative of the N&han range flank¬ 
ing the mountains. But inside this we no longer find the border 
mountain-range of slaty rocks capped by plain blue limestone that 
is so constant to the west of the Kali. We come at once upon 
schistose rocks. These, however, are not mica schists of the ordinary 
type, such as those north of Naini Til. First there are earthy (slaty) 
schists, some quite black and with carbonaceous layers ; then flaggy 
quartzose schists, passing up into strong schistose quartzites ; and 
these are succeeded by a great moss of dense highly crystalline white 
limestone within three miles from the NAhan boundary. All are 
more or less vertical and folded with a prevailing northerly underlie, 
the strike being 15® south of oast. Beyond this steep ascending 
soction thore is a broad band of still greater disturbance, apparently 
a synclinal; for the limestone is variously repeated, and the under¬ 
lying rocks brought in a'gain. It would seem to be followed in the 
Chessa-garhi ridge by a crushed anticlinal, about the axis of which 
thore are thick bands of porphyritic gneiss associated with flaggy 
quartzites. From here there is again a general ascending section 
through similar flaggy qnartzitic schists to the Chandragiri range, 
hounding Nepftl on the south-south-west. This ridge and nil those 
to west-north-west and east-south-east of the valley are made of 
folded repetitions of one set of rocks, in which a calcareous clement 
is more or less prevalent; varying from strong beds of pure limestone 
to earthy schistose liinostono, and prominently a thickly bedded fine¬ 
grained quartzite, with scanty calcareous bond. The Sbiupuri ridge, on 
the north-north-east of the valley, is of massive gneiss; schists appear¬ 
ing again to the north in the valloy of the Tddi and the Trisiil Ganga. 


Thpro is sufficient resemblance in the two bands of limestone and 
. ... the underlying flaggy qnartzites of this sec- 

FOMDlO AVuXUtlQt. , a ji a At_ . , 

tion to suggest that they nre repetitions of tho 
sumo series; and this has certain characters of resemblance to tho rock- 
series at the Krol, which admit of our oonjocturing their idontity. 
Tho whole of this Nepal section exhibits an intensity of disturbance 
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throughout, such as has not been observed in any other soction of the 
lower Him&laya. Only one instance of a doubtful trap-rock has been 
noticed in the above section, in the schists near the outer boundary. 

We have one more section of the lower Himalaya to take note 

Sikkim section : of, far to the east, in Sikkim, and still more 

Diunuda formation. unlike than that in NepAl to the sections of 

the north-west Hirailaya. It is of the highest interest, because wo 
find here in a recognizable state a formation well known to us 
in the peninsula of India, thus establishing almost the only link 
between these separate geological provinces. There are, indeed, the 
nummulitic deposits resting against the edges of the Deccan trap at 
the base of the western gh&ts to compare with the nummulitics of 
SubAthu, and showing that the Himalayas are younger than the 
Deccan plateau. But this is a comparatively superficial connexion; 
whereas in Sikkim we find a bottom formation of one of the great 
rock-series of the peninsula, intimately connected with the rock 
forming the mountains. It is now thirty-one years since Dr. Hooker 
discovered Damuda fossils near PonkabAri, at the foot of the Dar¬ 
jeeling hills ; but it was only in 1874 that an examination of the 
mode of occurrence of the rocks was made by Mr. F. E. Mnllet, of 
the Geological Survey, who was sent to investigate the prospect of 
a useful coal being found. He traced the band of Damuda rocks 
from PankabAri to Dalimkot; at the Tfsta ft is nearly a mile in 
width. In the western DuArs it does not occur, but on or about its 
horizon there is a new formation, not found in Sikkim, consisting 
largely of massive dolomite, and called by Mr. Mallet the Buxa 
series. In 1875, Major Godwin-Austen, who accompanied the 
expedition into the Daphla hills, found the Damudas again in force 
at the base of the mountains in Upper Asfun, the Buxa series being 
there wanting. It is, of course, possible that the Damudas may 
recur to the west also, in Nep&l, though they do not appear at the 
Sikkim end of the frontier, and certainly they are not specifically 
represented in the section through KAthmAndu. 

lithologically as well as by fossils the formation resembles its 

Its condition and pod- prototype in the D-unuda valley, consisting 
tiem. of strong sandstones, gray shales, and coal 

seams. In some few spots the rocks are so little altered that the 
resemblance is complete, the coal itself being the only rock that has 
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not escaped modification. It is always crashed to powder, and coaid 
only be utilized by being made into bricks. Very often, however, 
the whole group is as much altered as the contiguous rocks to the 
north, the sandstones being converted into foliated quartzites, and 
the shales into splintery slates or carbonaceous schists. The impor¬ 
tant point to settle is the stratigraphical relation of the group to the 
other rocks of the mountains. These are, first, a zone of slate rocks, 
some greenish and slightly unctuous, some ordinary clay state with 
bands of flaggy quartzite, rarely hornblendic and calcareous, and also 
rarely carbonaceous. These form the Doling series of Mr. Mallet. 
Next comes the gneiss of the upper hills : it is distinguished as the 
Darjeeling gneiss. The dip in all these rocks is into the mountain, 
and hence the immediate inference that they underlie each other in 
the above order. Here, then, we find again an instance of the puzzle 
noticed in the section at Simla, and on which Herbert made ship¬ 
wreck. Mr Mallet was unable to find any escape from the position ; 
the Daling beds pass most regularly with parallel interstratification 
into the gneiss by increase of metamorphism, appearing underneath 
it all up the gorges of the Tfsta and the Ranjit to the north of Dar¬ 
jeeling, but in a more altered condition. Also he found in several 
clear sections most completely conformable and transitional junction 
between the Daling and the Damuda beds. Their junction forms a 
re-entering angle up the Tfsta valley ; the Damudns, however, 
are not known to rise to the surface again in the interior of the 
mountains. The conviction was forced upon him that they are 
indeed what they appear to be,—the lowest and oldest rocks of the 
Himalayan series in this position. 

Yet so great is the prepossession in favour of gneiss as necessa- 
Theoretical conaidcra- rity a fundamental rock, that doubt still pre- 

vails amongst those who have not seen for 
themselves. It may then be well to mention some independent con¬ 
siderations which tend to remove this obstruction to the rationale of 
Him&layan geology. It has long since been shown experimentally 
that the silicious minerals entering into the composition of crystal¬ 
line rooks can, through the medium of moisture, be produced 
under very moderate temperature and pressure ; and, hence, that the 
hydro-metamorphism to which gneiss and even granite were due 
need not be a very platonic operation. Also it can be urged that 
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although when gneiss occurs extensively on the flat, we may be 
entitled to regard it an a fundamental rock, due to such hypogeno 
action as would require any underlying rock to exhibit as great a 
degree of metamorphism gs itself, yet when we come to mountain 
formation the case is very different. Here a special concentration 
of forces has manifestly occurred which may he adequate to the pro¬ 
duction of this apparently anomalous result. In a recent, and very 
thorough discussion of this branch of geological dynamics we find a 
direct explanation of our difficulty ; that if a mixed mass of strata 
were subjected to compression, those portions which by position or 
texture were least capable of yielding, whether by shrinkage or con¬ 
tortion, would have to bear the brunt of the pressure, and to undergo 
in some other form its effects, prominently in the development of in¬ 
ternal heat 1 In some such way overlying massive strata may have 
been converted into gneiss, while softer beds below underwent no 
crystalline metamorphism. If it should be shown, as in the Simla 
region, that the Darjeeling gneiss is the same as tho central gneiss, tho 

Geologists in India have been long on the look-out for a conncct- 
Slight correspondence ing link between the rocks of the Peninsula 
S&Mtf Pet and of the Himalaya. So many of the forma- 
tiiniula. tions in the former region are unfossiliferous, 

it was hoped that some clue to their homotaxis might be obtained 
through their representatives in adjoining regions ; and although 
the elevation of those mountains may have occurred in tertiary times, 
the rocks so upraised might, of course, be of any age. Thus this 
discovery of the Damudas, as apparently the oldest formation in the 
Lower Himalaya, at least in the east, comes rather as a surprise. 
Although the Damuda series is, according* to the most recent estimate 
of its fossils, of lower mesozoic age, its appearance in the field 
amongst other Indian formations is one of comparative youthfulness. 
It is, for instance, immensely younger than the great Vindhyan 
formation, which cover such large areas in undisturbed stratification, 
but in which as yet no trace of life has been observed, and below 
which there are several groups of slaty and sub-metamorphic rocks 
before we come to the fundamental gneiss of the region. However, 
in these matters, what is, is best; the object being to know what 

* See B. Mallet on Volcanic Energy, PUL Trans* Vol. CLZIIZ., page 147. 
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really has occurred. If tlio Him&layan sections would reflect to 
the geology of the Peninsula some light in return for that it has 
now received therefrom, by clearing up the doubts that still exist 
about the age of the Damuda formation, it is all we could expect. 

There is but one character found almost constantly throughout 

Frequent occurrence of the Lower Him&layan sections—the frequent 
SSSSS^tho appearance of carbonaceous matter. It may 

HimilAya. be of no great significance, but it is worth 

notice. Coal-mining had been attempted near Subathu in the 
carbonaceous shale of the m/Vvi-Krol group, or rather where this 
rock has been compressed and glazed in fault-ground. And this 
appearance of carbon (some of it as volatile hydro-carbons) with 
fault-rock is very common throughout the Lower Himalaya. It 
occurs at Simla, below Nagkanda, at Mussooree, and east of the 
Qanges. Among the more highly metamorphosed rocks it is repre¬ 
sented by graphite, as about Almora. Its appearance in the K&th- 
mandu section, at the outer fringe of the mountains, next the tertiary 
sandstones, is about the only specific similarity between this section 
and that in Sikkim, where carbonaceous matter occurs in the Dating 
and theBuxa, as well as the Damuda horizon. It may provisionally be 
taken as a suggestive link of affinity between all these rocks. In 
this connection it is important to recall that in Dr. Stolickza’s 
independent classification the &t/ra-Krol horizon corresponds with 
his Central Him&layan Kuling series of carboniferous age, which is 
also the age assigned by some to the Damuda formation. 

From what we have seen of the rocks of the Lower Him&laya, 

Conjeotumi affiliation of there is not much prospect of a near solution 
the Lower Himilaven ‘ 

sections. of this question. The main hope is in the 

present manifest want of information. Immediately west of Sikkim 
comes Nep&l, taking up the whole middle region of the Him&laya 
for 500 miles in length, and which through the unaccountable for¬ 
bearance of our Government, is os much a forbidden land to Euro¬ 
peans as fs Chinese Tibet Except on the single track to K&thm&ndu, 
which has lately been traversed by a geologist visitor to the Resident, 
no Englishman dare set foot in Nep&l, whose people are entirely 
dependent upon our good will for communication with the out¬ 
side* world, and freely eiyoy it In the section to K&thm&ndu, 
which is only thirty miles from the plains, we have seen a general 



OF THK NORTH-WEST KMX 1'ROVINCES. 


145 


resemblance to the rocks of the Simla region, the contrast being chiefly 
the universally high dips and general metamorphisin. Except in 
this latter character it has little in common with the Sikkim seotion ; 
specific resemblance in the two rock series cannot be made out. 
The great limestone has no equivalent in kind in the whole of 
Sikkim. Where distances are so great, much allowance must, 
however, be made for probable original change in tho nature of 
synchronous deposits. The fact that the present base of those eastern 
Himalayas adjoined, or indeed formed part of tho Damuda land 
surface, suggests a difference in tho deposits near it from those at a 
distance. We have also had to notice all through our sections a dis¬ 
position in the Krol limestone to pass into a sandy rock. In some 
such manner it may yet be shown that the Darjeeling gneiss is on 
the same horizon as the fine calcareous schists of the Nep&l valley. 
Every geologist will understand the very precarious nature of 
such a speculation. As an object to confute, it may be of 
some service. 

The Central Ifimdlaya .—In treating of the Lower Himdlayn wo 
Consist l«*cly of well- havo abnost entirely to depend upon 
known formations. local names for the various rock groups, and 

to be satisfied with conjectural identifications of them in different 
parts of the ground. This unsatisfactory result is owing to the wait 
of fossils. For a great part of that ground it must be a permanent 
difficulty, owing to the high state of metamorphism of the rocks ; 
but there are large tracts where this condition does not obtain, and 
whore we may hope that fossils will yet be found. At the snowy 
range and over a large part of Tibet the case is quite different. There 
numerous zones of strata are identifiable, not only locally) but 
in the established scale of formations,’ by the presence of well- 
known fossils. 

Our information of those regions is, however, in a very fragment- 

Rtmchey, 1848-49. ary state, and must long remain so, owing 

Stoiickza, 1864 - 68 . to the inaccessibility of the ground and tho 

rigours of the climate at such great elevntions. Numerous travellers 
have crossed the mountains in various directions, and have brought 
back a few fossils and isolated observations of the rocks, but only 
two observers have given a connected geological description of any 
considerable area. One account is of a portion of Central Tibet in 

lit 
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Chinese territory, north of Kunmun visited by Captain R. Strachey, 
R.E., 1848 and 1848. The description is quoted tit exteruo from 
his paper, the map attached to which is reproduced to illustrate 
this chapter. The second and fuller account is that of Western 
Tibet, by Dr. Stolicicza, published in the fifth volume of the 
Memoirs of the Geological Survey of India. In the summers of 
1864 and 1865 he explored the region between Spit! and Dr&s 
and the* Indus. It will* be recollected that he died in June, 1874, 
after crossing the K&rakoram pass, on the return journey with the 
mission to K&shg&r, having lost his life through his zeal for 
scientific research. His observations on this expedition complete a 
rough section across the whole Tibetan mountain region from the 
Panj&b to the plains of Khotan. 

Dr. Stolickza’s list of formations, observed 
in Western Tibet, is as follows :— . 


Western Tibet. 


Age. 


Group, 


Fbitilt. 


IV.— Rivbb and 
Lacustrine 
Defosits. 

UL— Tertiary.— Nummulitic... 

II,—81 c o » n- 'Cretaceous ... 
ART. 

„ Jurassic 

(Upper). 

„ Jurassic 


Middle Lias ... 


Indus or Sbingo Beds ...Aemmelite*. 
Chlkkim Beds 


Gieumal Sandstone 


.. JttMtoteand Ibramini- 
/era. 

...Avieela eekinata. 


Spiti Shales 
Jura). 


Lower Lias 


Bhsetio 


Upper Tabling Line- 
stone. 


Lower Tagling Line* 
stone. 


Para Limestone 


„ Triassic Lilangseries 

(Upper). 

L—Paubosoic —Carboniferous, Kuling series 


Upper Silurian, If nth series 

„ Lower SUnriaa Bhdbeh series 

Omasa, Mecaxormuc Soman, etc. 


(Braun Ammonite* maeroee - 
phalvt Parkineoni, 
triplicate*, etc. 

Troche* epele*, Chew* 
nitzia endefata, Te- 
rebratela timemerin 
emit. 

Terebretela grevarim 
and pyr/emit, 
MynckonelU Ae* 
trioeo, BdommUe*. 

...Meoolodon trigeotor. 
Biceroeardiem Hie* 
alageese. 

...Halobia Lommeli, 
Ammo nit e* /bride* 
etc. 


eelote*, Spiri/er 
K*UkaeU,otc. 

.Tmtaeeliiee, Ortki* 
etc. 

« Ortki* r 
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The distribution of these formations, though subject to many local 
Synclical i.»» irregularities, exhibit well the general struc¬ 
tural features of the region. There are two 
main synclinal rock-basins, along the centres of which the younger 
members of the sedimentary series, with one important exception, 
are found. These geological features have no superficial relations to 
any geographical basins. The Indus receives a great part of the 
drainage from both areas in this region, flowing nearly along die 
intervening anticlinal axis. The southern basin is best exhibited 
in the Spiti valley, where the fullest section of the upper secondary 
formations is found. The northern synclinal-basin forms the Kara¬ 
koram range. This latter ground has been very little searched, and 
as yet neither oolitic nor cretaceous strata have been observed in it. 
Dr. Stolickza describes the Kirakoram pass as formed of liassic rocks 
resting upon trios. 

These long rock-basins are bounded by parallel areas of crystal- 
Tbc principal crystalline line metamorphic rocks. The southernmost 

of these is that already spoken of as the cen¬ 
tral gneiss. Its peculiarity, as compared with the other crystalline 
ridges, is that we seem to have here what may'be locally called the 
fundamental rock. On Dr. Stolickza’s type section at the Bh&beh 
pass, and in General Strachey’s ground, 200 miles to the east, the 
m/ra-Silurian rocks in a non-crystalline state, and of great thickness, 
are represented as overlying the gneiss. There is no doubt a parallel¬ 
ism of strike in the two contiguous rock-eyste.ns, but the condition 
suggested or implied is that the conversion of the gneiss is of pre- 
Silnrian date ; although, in the east at least, granite seems to pene¬ 
trate both formations. It was in this sense of baeal that Dr. Stolickza 
applied the word central to this gneissic axis. 

The gneiss and schists forming the middle region of the moun¬ 
tain mass, from 70 to 80 miles wide at the 
Middle crystalline axis. p an g] con g gn( j Moriri lakes, are described of 

a quite different type, as being largely syenitic, and as more or less 
made up of metamorphosed Silurian rocks. Along the north outcrop 
of the southern synclinal basin even the zone of carboniferous rocks 
is hardly recognizable, and all below it is converted into crystalline 
schists and gneiss, the south-westerly jdip continuing in these rocks 
up to the Indus: similarly along the north-east side of this gneissic 
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mass the carboniferous formation is the first that is clearly recogniz¬ 
able ; all below it being strongly foliated and mineralized, passing 
with a north-easterly dip under the KArakoram synclinal basin. 

The gneissic axis of the Kuenluen is also described as formed 

Northern crystalline chiefly of syenitic gneiss and quartzosc and 
uis * chloritic schists, the relation of which to tiio 

adjoining slates has not been made out. Carboniferous rocks with 
fossils have been observed on both sides of the range. On the 
northern flanks of the Kuenluen, triassic and cretaceous deposits are 
the only secondary formations noticed by Dr. Stolickza. 

Some minor features in the distribution of the several formations 

Peculiar position of the he mentioned presently. We must 

nummulitic deposits. first notice the remarkable exception, already 

mentioned, in the general arrangement as above sketched. The 
nummulitic formation occurs in great force in the Central Himalaya 
of Lad&k, but not even approximately in sequence with the next 
oldest group. The cretaceous deposits are found capping the sedi¬ 
mentary series in the centre of the southern synclinal basin; but no 
trace of nummulitic beds has been noticed near them. These occur 
in force along the valley of the Indus, in the centre of the middle 
gneissic area. Dr. Stoliczka remarked how strongly the rocks 
resemble these of the same eocene age at the south margin of the 
mountains, especially those of the Dagsh&i and Subathu groups. 
It may also be noticed how similar the statigraphical conditions 
are in both positions. In the Simla region we saw that the Subdthu 
beds were deeply unconformable to the contiguous formations, the 
youngest of which is thought to. be triassic. In the Central 
Himalaya the unconformity is even more striking, because the 
upper secondary period is well represented, yet the succeeding 
lower tertiary rocks are in a totally independent basin of deposition. 
Stoliczka estimates their thickness at 5,000 feot. 

Thertfis yet another formation to be mentioned in the Central 

Extensive post-eocene Himalaya. We have seen granite in con- 
emptive rock. nection with the oentral gneiss. Stoliczka 

frequently notices greenstone as locally associated obscurely with 
the Silurian rocks; and intrusive trap (much of it of presumably 
tertiary age), is occasionally, as has boon said, very abundant in the 
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lower Himalayan rocks. There is, However, one exhibition of erup¬ 
tive rocks in the Central Himalaya that calls for special notice. It 
occurs in the middle gneissic zone, locally forming the axis of a 
mountain range. It is more than ten miles wide at the Hunlo 
valley, and is continuous thence, with a variable thickness on the 
south edge of the eocene rocks, to Kargil. Stoliczka descrilws it 
as an epidote, diallage and serpentine rock. It appears to lie, at 
least in part, the same rock which he speaks of as syenite to the west 
of Kargil, where the nummulitic rocks stop out. The eruptive rock 
there gets entangled in silurian schists, and Incomes ijnartziforons. 
This igneous rock strongly affects the eocene strata ami is therefore 
of younger date, and is probably connected with the similar rock 
described by General Stroehey on the same strike far to the east. We 
urcro able to draw some very instructive warnings from errors of 
the early school of Hiin&layon geologists, so wo must not let the 
moderns escape the same ordeal. On Stoliczka’* first visit he did 
not recognise the rocks on the Upper Indus as nummulitic. In that 
position they are considerably altered, and ho took them to ho a very 
old formation. In then writing of the contiguous cruptivo rock, ho 
remarked (/. c., page 128) : “ From their dark colours those rocks 
have sometimes been referred to basalt*, but they have certainly 
nothing to do with these more recent volcanic rocks.” His next 
season's work proved that they cannot bo older than middle tertiary, 
and therefore much younger than the great basaltic formation of the 
Deccan. The idea of the lithological criterion s of ago in eruptive 
rocks has still a strong hold upon the German school of geologists. 

It cannot be supposed that tho rough cross section wo liavo 
Range of the niuunu- sketched near tliq west end of the Tibetan 
Utict - mountain mass can be token as a type for 

the imm mM region to the east. Already within known ground, 
some interruptions can be pointed out to tlie longitudinal ex¬ 
tension of the several structural zones. Of the continuation 
of the K&rakoram and Kuenluen, and even of the middle 

a 

gneiaric range, we may be said to know nothing. Stoliczka 
describee, the nommulitio band as completely stopped out against 
the syenite at Kargil; and although this obtruding rode is at 
least ill part of later date, it is suggested that *the termina¬ 
tion of the eocene bods bore is probably aboriginal. The eastern 
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extension of these deposits is quite unknown, save that num- 
innlitic strata occur in the far east north of Sikkim. Some 
doubtful olwcrvutions of them in the Changchenmo valley end about 
the Puifkgong hike are recorded. 

The southern synclinal basin of secondary rocks, continuous for 

Raoxc Of the southern mile# from Spiti to the north-west, is 

also interrupted in the Kargil region against 
an upheavul of metamorphosed palaeozoic rocks. Any recurrence of 
regularity in this strike cannot be expected, for the whole Himalayan 
mountain system becomes confused there, towards the transverse 
oorge of the Indus, where the stratigraphy is complicated by other 
systems of flexure. The short break that occurs at the transverse 
gorge of the Satlaj between the secondary basin in Spiti and the 
perfectly homologous one to the east, as described by General 
Strachcy, is also due to a transversely obtruded mass of partially 
metamorphosed palaeozoic rocks, through which the stratigraphical 
continuity is so far maintained. 

Although the main elevations, constituting the chain of Him&Iiiyan 

Kxtcnnion of tho cen- peaks, are sometimes, at least in this western 
tr«l gucim. region, formed of the older stratified rocks 

along the outcrop of the southern synclinal basin, the underlying, 
psendo-confonnahle, central gneiss must be taken as the stratigra¬ 
phical axis of the range. Stoliczka’s type-section of it at the 
Satlaj and the Bhabeh pass is on the actual continuation of that 
described by General Strachcy to the east, in a more central portion 
of the great Himalayan ohain, where these gneissic rocks are mnch 
mom prominent The connection of this gneiss of the main chain 
with that forming the core of the ridges to the north-west of the 
Satlaj has not been proved. There are three such ridges. On the 
direct line of the great chain there is the Dhauladhar ridge, having 
an axis of coarse gneiss, with slates (probably silnrian and lower) 
resting ^righ on its northern shoulder and passing down into the 
valley of the RAvi in Cliamba. But the Dhauladhar is cut off from 
the Bhibeh section by the deep valley of Kulu, on the upper Biis, 
where no massive gneiss has been observed. The DhauladhAr ridge 
absolutely terminates at Dklhonsie, the slates sweeping round the 
end of the gneiss at the bend of the R&vi Again, Stolicxka 
observed his 4 central gneiss, \ though greatly reduced, north of tho 
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Chtaib, at the southern base of the Z&nskar ridge, below the Bura- 
I folia. pass. But on the south of the Chin&b valley, on the northern 
flanks of the Botkng ridge, he observed slates which he conjectured 
to be continuous with those of the Bh&beh pass ; in which case the 
gneiss of the Zanskar ridge can hardly be continuous with that of 
Bh&beh section. This ridge of the Rot&ng pass is apparently from 
the maps the structural continuation of the Pir Panj&l range, in 
which a coarse gneiss is again prominent. These three ridges are 
in a manner confluent in the mountain region of Lahul and Vaziri- 
Rupi, from which flow the head-waters of the Chinab, the R4vi, and 
the Bi&/). The Bh&beh gneiss strikes into it from the east Thus 
it would seem as if the main Him&layan axis broke up into three 
minor features of the same type in its extension to the north-west 

The gneiss of the Pir Panjkl passes beyond Kashmir towards 
The KMhmir.Ki.tw4r Ka « han * But north-west of Kashmir, at the 
region. Zojila, the gneiss of the Z&nsk&r ridge 

is extinct, the whole range being there formed of the palaeozoic schists 
and triassio limestone, which thus roll over from the Tibetan area 
into Kashmir. Carboniferous limestone occurs in the*valley, strik¬ 
ing through the Marbal pass into Kistw&r. Eruptive rocks have 
been frequently observed in Kashmir, but none of later than Silu¬ 
rian age. The whole Kashmir-Kistw&r region, between the Pir 
Panj&l and Zknsk&r ranges, is very little known. Its geological 
affinities are with the Central Himalaya rather than with the region 
specially designated as the lower Himalaya, east of the Satlaj. 

General Strachey’s description of the Central Himalaya, towards 
^ the sources of the Indus and Satlaj, is so brief 

Central Tibet. 

that it can be given m full m his own words, 
with his summary of conclusions upon the mountain-formation. A 
few notes are added, giving additional information or suggesting 
other opinions:— 

“ Entering the region of the crystalline schists 1 of the great 
line of peaks, we find the strike still remaining the same, with the 
dip pretty constantly to the N.-N. E. Along the lines on which 

1 The term e rg d mlhme aekitts is often need, ae above, to include gneiss. General 
Btrachey hardly neee tide latter word, which la now eo much applied to distinguish 
the felapethto and often twelve form of metamorphic rock. It k probable that 
.some, at least, of the granite of General Strochry’s description is really massive 
gnelin. 
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Granite. 


the points of greatest elevation are found in this part of the range, 
we invariably see for a breadth of several miles, veins of granite 

in great abundance penetrating the schists, 
often catting through them, but perhaps most 
frequently following the bedding of the strata, between which they 
seem to have been forced. Hie great peaks are, 1 think, in almost 
every case composed of schistose rock, but the granite-veins may 
be most dearly seen on the faces of the mountains to very great 
elevations. Kamet, one of the highest of the peaks in this region, 
seems, however, to be among the exceptions of this rule ; its sum¬ 
mit, which is upwards of 25,500 feet above the sea, appearing to 
consist of granite alone. This line of granite seems to be sub¬ 
divided into several branches, distributed generally along the strike, 
but otherwise not very regularly (see map). It appeals to consist^ 
where I have seen it, almost entirely of veins of moderate size, and 
such is probably its general character in the portion of the moun¬ 
tains between the Satfaj and the K&li; but the veins occasionally 
expand into masses of considerable magnitude, and more rarely large 
outbursts are met with that constitute whole mountains. In the 
vicinity of the peak to which I have just alluded, Kamet, the granite- 
area is very large (soe map), and a similar development of it also 
occurs in the vicinity of Gongotri, at the source of the sacred branch 
of the Ganges. The vein-granite is usually large-grained with 
schorl-crystals. It is very hard and durable, neither it nor the schists 
that accompany it being at all liable to decay. The felspar of all 
granites that I have seen in these mountains is white, and kyanite 
is of frequent occurrence in the veins. 

u The schists that accompany this granite are very hard and 

crystalline, and comprise all varieties of 
mica-schist and gneiss. Beds of highly crys¬ 
talline limestones, some pure, others hardly to be distinguished by 
sight from mica-schist, are of frequent occurrence, and a band of 
such rocks seems to traverse the country near the line of greatest 
flevatfon. The strata, where penetrated by the granite, are often 
very much contorted, and the dip appears on the whole to increase 
as we approach the gfanite, where it reaches an angle of 45°, 
which it dees not often exceed. Thermal springs axe met with 
in many of ills valleys alpng the line of granite, and in several 


BoMata. 
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that 1 uni acquainted with the temperature seemed pretty regularly 
to be about 128° Fahr. The whole of the appearances presented 
by the granite and crystalline schists of the great line of ptaika in 
this part of the mountains seem to be universally repeated through¬ 
out the whole length of the chain when we reach the region of max¬ 
imum elevation ; and as we extend our examination, we still conti¬ 
nue to find additional reasons for concluding that the general geo¬ 
logical phenomena of the range, and the- causes that have produced 
them, remain very similar over great distances. 

“ In immediate succession to the crystalline schists jienetrated 
_ A , . by granite veins, we here conic at once upon 

slaty beds overlying them, along the bottom 
of which, near the mica-schists and gneiss, is a line of granite-veins 
differing somewhat in appearance front those of the larger eruption, 
and not producing any great alteration in the slaty Ixxls themselves, 
as is shown by the occurrence of a course conglomerate, the 
component parts of width are perfectly distinct, only a few feet 
above the granite. Sufficient change, however, has taken place to 
prevent our distinguishing much more tlum that the constituents 
of this rock are chief)}' quurtzose, and that it contains rounded stones 
of all size. I have met with this conglomerate in a similar position, 
and with much the same general appearance, thirt y miles or so further 
to the east Above these arc slaty beds, in all perhaps !>,000 foot in 
thickness, consisting of coarse slates, grits, and limestones, all more 
or less affected by slaty cleavage, and all devoid of fossil remains. 

“ It is after reaching the top of these strata, which is rarely 

done at a h*ss elevation than 14,000 feet 
above the sea, that we at length enter again 
a region of fossilliferons rocks, which extends as far us my exami¬ 
nations have been carried. And it is not n little wonderful to find 
at this immense elevation a regular succession of most of the more 
important formations, from the Silurian to the Tertiary Periods. 
The Palaeozoic beds mot with immediately above the slaty rocks 
I have just mentioned seem to have a thickness of about 6,000 feet, 
bat it is quite possible that organic remains may extend lower than 
1 supposed ; indeed, from the very difficult nature of the country, 
the precise thickness of the deposits and the limits of the different 
Jbrtuatious cannot lx: determined properly without a much more 
. 20 
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careful examination of the country tluin I was able to give it. Tho 
lower portion of tliese strata are undoubtedly of lower Silurian ago, 
and I am indebted to Mr. Salter for the following list of the sj>ccics 
that he has been able to recognize on a somewhat cursory examina¬ 
tion of my specimens. 

** Among the Trilobites ore— Cheimrua (the Silurian form of 
the genus), Lichaa , A tophus (only as yet found in Lower Silurian 
beds), IllcenuSf Calymens , Pivsopiscus, Sphcereaochus. 

“Of Molluscs are— Strojdiomena , a strongly ribbed Urthis, 
Tercbratula , Leptaena very like L. depressu, Lutgulla, Orthoceras, 
Cyrtocevaa, Lituites , Theca , Belltrophon, Murchisonia , Plcurotomaria 
liuphistoma , and Ctenodonta. 

“ Of Polyps— Ptiledictya, Chcetetes. 

11 Also Encrinitea and Cyatidoe, Tentaeulite* and other Annelids 
and Fticoida. 

“ I had also an opportunity of showing theso fossils fo M. Bnr- 
rnndc, w’ho appeared to hnvc little doubt, from their general cha¬ 
racter, that some of the beds from which they came were certainly 
of Lower Silurian age. 

“ The lowest beds of these Palaeozoic strata consist of dark- 

coloured thickbcdded limestones, in some 
places filled with corals. They are succeeded 
by limestones mixed with slates, in which were found the strong-ribbed 
Orthia , Terahratula, Lingula , Bellerophon, and fragments of Encri- 
nites. Above these conic flaggy limestones with grits, that contain 
the greater part of the Tritobiter, Strophomena, Lcj>tona, Lituites , 
Ptilodictyon , Cystideee, and Fucoids. The beds then become more 
argillaceous, and shales and slates mixed with an impure concretion¬ 
ary limestone follow. In these beds are found Cyrtoceraa and 
Oiihoceroa, and amongst the nodular concretions of limestone a 
Chootetea is common. Next in order come dark-red grits, sometimes 
marly, containing only a few fragments of Bncrinital stems. Above 
these, pale flesh-coloured quartzite, and finally a white quartzite, in 
neither of which I ever found any fossils, and which form tho 
highest peaks of the ridges composed of the Palaeozoic rock. Tho 
whole of these strata are in various degrees affected by cleavage 
arid joints, winch penetrate all the buds without regard to their 
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mineral character, although iiut somewhat leas marked degree In the 
limestones and quartzites. That the general sequenoe of these strata 
is pretty regularly maintained, I have seen over a longitudinal 
extent of about fifty miles, but it appears highly probable that their 
development has a far greater range, as we shall also see to be the 
case with some of the other groups of the fossilifetous rocks. 


“ Before passing on, I must observe the very remarkable simi- 


Compared with England. 


larity of general mineral appearance that 
subsists between the Silurian rocks of the 


Himalaya and of England. The peculiar pale tint assumed by 
many of these rocks answers most exactly to the descriptions given 
by Sir Roderick Murchison of the Silurian districts of Wales, and 
the characters of the concretionary limestones of both oountries 
appear equally to correspond. Even in hand specimens the texture 
and appearance of the rocks and of the fossil impressions are so 
similar that they might most readily be mistaken one for the other. 
In pointing to these resemblances, however, I would not have it 
supposed that I should wish in any way to set up mineral character 
as a criterion by which to decide on the age of any rode. Never¬ 
theless, the facts, if they are to be relied upon, would appear to indi¬ 
cate that as we see the conditions of the existence of organic matter 
to have been generally similar over large areas, or even over the 
whole earth, during the same epoch, and to have chsngtd with the 
progress of time, so likewise has it been with the conditions under 
which the mineral constituents of the earth have been aggregated. 


“ The Palaeozoic strata that I had an opportunity of examining 

in detail *n situ, which I have just been 

Silurian predominate*. .... . , , . , . 

describing, appear to be exclusively Silurian, 
but the existence of rocks of Devonian or Carboniferous age seems 
to be shown by some of my specimens, not found m situ, which 
contain Produetu *, Ckoncte *, Athyris, Orthti, Avictdopecten, Spvriftr, 
I may here be allowed to repeat that the higher portions of the 
Silurian rocks being usually found at elevations of 17,000 Or 18,000 
feet, their examination is not a very easy teak, and the difficulties 
occasioned by the great altitude ere infinitely aggravated by the 
confusion into which the beds are thrown by the vast dislocations, 
that have accompanied .the elevation of these mountains. In con¬ 
cluding my remarks on the PaUrazoic beds I would observe that, 
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an a general rule, to which, however, there are no doubt many 
exceptions, these rocks are to be found forming the summits of the 
highest passes between the British provinces of Kumaon and Garh- 
w&l and Tibet, which probably average 18,000 feet in elevation, and 
that the highest points of the ridges on which these passes are found 
not unfrequently reach nearly 20,000 feet in altitude. 

“ In proceeding along the section, we shall next observe some 
^ beds very remarkable from their apparently 

close similarly to the Trias of Europe. 1 
can now only regret that, not having been sufficiently aware of their 
importance, their exact relation to the beds below them has not been 
better made out; but their position in the series immediately above 
the Palaeozoic rocks is at least certain. In one place these strata 
were found in situ intermediate between the Palaeozoic and Secondary 
rocks, but the greater part of my specimens were obtained from 
fragments lying on the north slope of the Palaeozoic ridge, which 
appears to terminate with a line of fault, to the north of which a 
cliff of Oolitic age suddenly rises. From these strata I have obtained 
not less than twenty-five species of fossil shells, which is a remark¬ 
able circumstance, considering the small bulk of the specimens that I 
was able to bring away with me. Mr. Salter, who has been so good 
as to examine these also, tells me that we have Ammonite* several, 
Ceratites, (h'thoceras , Natica, Exogyra , Halobia , (AviculaJ, Pecten, 
Lima, Athyris, Waldheimia , Rynckonella , Spirifer . The Triassic 
beds were chiefly dark-coloured limestones and, where seen in eitu, 
were associated with shales and < dark-red grits, the latter of which 
seemed very similar to those found near the top of the Palaeozoic 
series. The line on which they were seen was, however, a very bad 
one for determining such matters, for it was in one of the great 
valleys, and consequently on a great dislocation where accumulations 
of ddbris almost always greatly predominate over rock tn situ. 


Jumiie series. 


“ In our progress northward, we next come upon the strata that 

form the representatives of the Jurassic group. 
As in the Palaeozoic beds, so we here find 
the general dip to be to the north ; but it is impossible for me to offer 
any opinion as to the degree of confbrmability of any of these depo¬ 
sits one to another, owing to the great disturbances to which they 
have everywhere been subjected. It appeared to me, however, as 
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probable that in the parts of the mountains that I examined, a great 
line of fault intervened between the Oolitic and PaUeosoic series. 
The mountain-ridge of Silurian age most carefully examined by me 
lies generally parallel to the line of strike, and along its north-east 
face runs a stream separating it from the Secondary rocks, which 
rise in an almost impassable precipice beyond. The section here 
exposed must be at least 5,000 or 0,000 feet in thickness, but the 
difficulties of the route prevented my extending my examinations 
into the lower beds. The lowest that I reached were of block lime¬ 
stones and shales, with very few organic remains, and those very 
imperfect. Above these lie several thousand feet of limestones of 
various descriptions, the rock in some places being almost made up 
of fragments of shells. Professor Forbes, who has kindly looked over 
my specimens from these beds, is inclined to identify some of the 
species with certain forms that occur in the Fuller’s Earth and Corn- 
brash of England ; and it appears that there is here no representa¬ 
tive of the Lias. 

“ Continuing to ascend in the series, wo reach next a large devel¬ 
opment of dark-coloured shalcR which abound 
Oxford Clay. with remains of Ammonite* and BeletnniUe, 

the former usually imbedded in spherical nodules, apparently of 
much the same nature as the shale itself, but exceedingly compact. 
The shale is for the most part, on the other bund, very rotten, 
and the band of country along which it is found is often 
depressed so as to form a valley, apparently in consequence of 
this disintegration of the rock. This shale Professor Forbes pro¬ 
nounces to be without doubt of the age of the Oxford Clay, a con¬ 
clusion indicated by the peculiar forms of the Ammonites, two of 
which seem to be identical with species fpund in beds of the same 
age in Kachh and Sind, which have been figured and described in 
the Transactions Geol. Soc. 1 The existence of these beds in the 
northern parts of the Himalaya was pointed out by Sir Roderick 
Murchison some years ago, as proved by the occurrence of some 
of these Ammonites, which he had seen. There is indeed direct 
evidence of the existence of these Oxford Clay strata for a distance 
of about 200 miles to the westward of the places where I have 
myself seen them, and their prolongation along the north of the 

»N. Ser..Vol. V. 
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mountains for 200 miles more in an easterly direction is rendered 
highly probable by the well-attested recurrence of the Ammonitet 
in the eastern parts of the kingdom of Nep&l. Although we find 
stratified deposits apparently lying conformably on the Oxfordian 
strata, I cannot say anything definite regarding them, as they appear 
to be almost entirely devoid of fossils. They are very hard and 
compact, consisting of grits, shales, and limestones, and have not 
improbably been converted into their present state by the action of 
eruptive rocks which are of common occurrence in this region. 1 

[Subsequent to the publication of General Strachey’s papers in 
the Journal of the Geological Society, a description of his collections 
of fossils was drawn by Messrs. Salter and H. F. Blanford, and 
printed for private circulation. The following complete lists are 
taken from that work :— 


Silubiax Fossils. 


Aaaphua emodi. 

IlInnuR brachyoniaua. 

Do. pnnctulosua. 
Cheirurua mitia. 
Proaopiacua mlmua. 

a hawexochua idiotes. 

;hsa TibeUuiaa. 
Calymene nivslia. 
Tentaculitea ap. 
tier puli tea ap. 

Nautilua? inrotrena. 
Cvrtoceraa centrifugum. 
Lituitea iuliformia. 
Orthocenta utriatieaimum. 


Do. 

Kemaa. 

Theca lineolata. 

BeUorophon Ganeaa. 

Strophomena trachealia. 

Do. 

chaameropa. 

Do. 

umbrella. 

Do. 

amnea. 

Do. 

nubigena. 

Do. 

biaecta. 

Do. 

halo. 

Do. 

lineatiaaima. 


Orthia ThakiL 
Do. Itbettea. 


Mniehiaonia Himslenaia. 

Do. pagoda 
Pleurotomaria turbinata. 
Bapbiatoma emodi. 
Trochonema hamifusa. 
Cyclonema rama. 

Do. aubtenoleata. 
Holopea raricosa. 

Do. pumila. 
Ctonodonta ainuoaa. 

S itodonta? imbricatula. 
igula Kali. 
l)o. ancyloidea. 
Leptma Himalenaia. 

Do. repanda. 

Do. cistern. 

Do mut. 

Orthia compta. 

Do. monticule. 

Do nncata. 

Ptilodiotya fenea. 

Do. plumnla. 
Sphaaroapongia mellifloa. 

Do. inoaculana. 

Cbmteteaf Tak 
HeliolitM depauperate,. 


Cabboxifbbous Fossils. 

Prodadtaa Pnrdonii. I Athyria Roiaayi. 

• Do. Hemingii. I Arialopecten hyemalia. 

Cbonetea Viahnu. 1 


J In 1878 Mr. T. H. Hughea, of the Geological Surrey, brought aomefoeaila from 
tbs Milam Pace. Uxynw MwSM by Dr. Waagen mm wpwwirtin 
fanatic, triaaaic, permian, artwoiiom and aUarian formations. Thia brings 
the esriea has into fuller agreement with that described by BtoHcska in Weatsrn 
Tibet. 
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Ammonite* Roriilui. 

Do. Aon. 

Do. Winterbottomi. 

Do. planodiscus. 

Do. diflimu*. 

Do. Gaytanl. 

Do. Aiuaeeanus. 

Do. Blanfbndii. 

Oeratites Jaequemonti. 
Orthoccras pulcheUuiu. 

Do. ulinAriuin. 

Nation subglobulosa. 


Tbiassic Fossils. 

Kxogym sp. 

Halobia LoinmelL 
Pecten scutella. 

Limn Strneheyi, 

Atbyris Desloitgchampsii. 

Do. Rtrohmeyen. 
Wnhllwimia titoppaui. 
Khynchonslla retrocitn. 
Kpirifor Oldliiuni. 

Do. Strneheyi. 

Do. Bnjnh. 


Oolitic Fomils. 


Belemnites sulcntu*. 

A mop it ea acucinctus. 


Do 

alalns. 

Do. 

bifrons. 

Do. 

bipicx 

Do, 

communis. 

Do. 

COtlCRVtl*. 

Do. 

Kug&nii. 

Do. 

Gcranli. 

Do. 

Grifttthii. 

Do. 

gut tut us. 

Do. 

Hookeri 

Do. 

heteropliyllus. 

Do. 

HiniilnyRiius, 

Do. 

Hyphasis. 

Du 

Jubar. 

Do. 

Medea. 

Do. 

Ne|>aleiisis. 

Do. 

octagon us- 

Do. 

rohusttis. 

Do. 

scriptus. 

Do. 

Rpitiensia. 

Do. 

strigilis. 

Do. 

teiiuistriatus. 

Do. 

torquatun. 

Do. 

triplicates 

Du 

Thouancnsis. 

Do. 

unji*o. 

Do. 

Wallicliii. 


Torritelln juoutiuiu. 
Hcurotomnrin ? sp. 
Turbo invitu*. 
Cbcmnitxin sp. 


Anntinn Avaginulo. 
Myophoria BUnfordi. 
Canlium truncntum. 
Cyprinn trigonnlii. 
Astnrte major. 

Do. unilnteialis. 

Modioin sp. 

Nuculn cbneiformis. 
CucoUaea virgata. 

Do. leionots. 

Inooemmus Hookeri. 
Limn acuta 
Do. gigantea. 

Do. mitiloiden. 

Monotin concentieua 
Aricula echinatn 


Do. impquivalvis. 
Pecten xquivalvi* 

Do. comat us. 

Do. bifrons 

Do. monilifer. 

Do. I«ens. 

Do. Rabat. 

Ostren flabelloides. 

Do. nouminntn. 

Terebratula numimnlis. 
Do. earinntn. 

Do. giobata. 

RhynconeUn varlabilis. 

Do. ooncinnn. 

Acrosaicnia 1 
Fentncrinites tp.j 


« But the most striking feature of the geology of these moun¬ 
tains is probably that which I have next to 
mention, viz., the existence of a great Tefti- 


Tertlary deposit. 


m y deposit at an elevation of from 14,000 to 16,000 feet above the 
eea, still preserving an almost perfectly horizontal surface. On 
crossing the watershed-ridge between the streams that flow to the 
south into the Ganges, and those that fall into the upper part of the 
Budaj to the north, which hero constitutes the boundary between 
the British territory and Tibet (see map), we find ourselves on a plain 



160 


HIMALAYAN DISTRICTS 


120 miles in length and varying from 15 to 60 miles in breadth, 
that stretches away in a north-westerly direction. Its western poi> 
tion is everywhere intersected by stupendous ravines, that of the 
Satlaj being nearly 3,000 feet deep. The sections afforded by these 
enable us to see that this plain is a deposit of boulders, gravel, clay, 
and mud of all varieties of fineness, laid out in well-marked beds 
that run nearly parallel with the surface, and that hardly deviate 
from a horizontal position. The discovery of the fossilized remains 
of several of the larger mammalia distinctly marks the Tertiary age 
of this deposit. The existence of such fossil remains in the northern 
parts of these mountains had been long known, but we were alto¬ 
gether ignorant of the precise locality whence they csme, and had no 
facts before us from which any conclusions could be formed as to 
their geological import The Niti Pass, from which it was said 
that the bones had been brought, was not the place where they were 
found, but one of the routes only by which they came across the 
great Himalayan chain from unknown regions beyond. 

“ Mr. Waterhouse, who has been so obliging as to examine 

.,, . „ the specimens that I procured from these 

beds, informs me that he recognizes amongst 
them the following :—Metacarpal bone and distal end of tibia of 
Hippotherium; patella of small horse ; distal end of radius of a larger 
species of horse ; distal half of tibia of a horse of very large size 
part of metacarpal of a horse; upper end of tibia of bovine ruminant; 
dorsal vertebra *of a ruminant. Portion of head of an undescribed 
animal allied to goat and sheep, having, like them, prominent orbits, 
and the hords above the orbits; but which differs in the peculiar fonn 
the bony core of the horns. The horns are remarkable for being placed 
very near to each other at the base (their upper portions are broken 
off). There is a specimen in the British Museum, however, from 
the same locality, of an animal very like this, in which the horns are 
seen to be short, stout, and slightly bent outwards at the apex. 
Right wifig of the atlas vertebra of rhinoceros ; phalanx of one of the 
outer hind toes of ditto ? ; and portion of tooth of elephant ? Speci¬ 
mens of the bones of ruminants, pachydermata, and other animals 
froni this district, presented to the Society by Sir Thomas Colcbrooke 
and Dr. Traill, are in tire Museum of the Geological Society, 
London. 
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** Tlic l>onos tliat we liave hitherto obtained from thoao strata are 

Actual rite «s yet not almost all very misorablo fragments, so that 
identified. ft is difficult even for the very loamed natu¬ 

ralists that I have mentioned to do more than distinguish the genus 
to which they belong. It is therefore, I am afraid, at present impos¬ 
sible to come to any decided, conclusions as to the identity or other¬ 
wise of the species here found with those of the SiwtUik lulls, u 
question, of the greatest interest with reference to all our speculations 
on the geology of these mountains. The fossil bones I have not 
seen in ritu nor indeed, curious to say, could I, in spite of every 
attempt, learn a definite locality in which any ono knew positively 
that they had been found. But of the general position where they 
occur there can be no doubt, for, besides the common account of their 
being found in some of the ravines that traverse the plain, on many 
of the specimens quite enough of the rock in which they are 
imbedded has remained to enable me to recognise a fine-grained 
calcareous conglomerate exactly identical with beds suoh as I 
have seen intercalated with the boulder and gravel beds that consti¬ 
tute the mass of the deposit. Hills of limestone rise here and there 
above the general level of the plain, and it appears as though tho 
calcareous matter derived from them had cemented together portions 
of the sands and gravels that wore deposited near them. 


Probably of marine origin. 


“ The existence of such animals as I have mentioned as being 

found in these- beds being a physical im¬ 
possibility in the present state of the country, 
there can. be no doubt that the strata have been elevated to tlu-ir 
present height from some lower level since the time of their 
deposition. There is no direct proof tliat these beds are murine, no 
shells having been obtained from them,’but I think on the whole 
that the probabilities appear to be in favour of this plain having been 
a true sea-bottom rather than of having been occupied by a detach¬ 
ed body of fresh water. The general extension of some of the 
older fossiliferous rocks along the northern face of the Himalaya 
over a great longitudinal distance is a fact of which wc have 
tolerable proof, and it thence follows that the lino on which they 
occur, distant about twenty or thirty miles to the north of tlic 
great line of peaks, has probably been si sou-margin from the 
remotest ages of tlic earth's history until as late sis the Ooliii- 

21 
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period at least. So far, therefore, thore is nothing adverse to ray 
supposition ; nor is tho present interruption of the plain any proof 
that it did not once have a far greater extension. This is suffi¬ 
ciently proved by my having traced these tertiary beds to tho very 
top of the watershed-ridge in the vicinity of the Niti Pass, whero 
they reach an elevation of upwards of 17,000 feet; the summit of 
that pass being strewn with boulders that appear to be derived from 
tho white quartizite capping the Silurian strata of the neighbourhood. 
Further, two or three miles to tho south of the pass, a detached 
portion of this doposit is to be soon on the declivity of the moun¬ 
tain, which must have been separated from the general mass by the 
dislocations that have upheaved the whole country. It is, moreover, 
to Ik> noticod that there seem to be grounds for supposing that 
plains, such os 1 have mentioned, are found in other parts of tho 
chain under somewhat similar circumstances, which may not 
improbably have once formed portions of the some sea-bottom. 
Tho- plain of P&inir, so long known from the accounts of Marco 
Polo, and the existence of which is fully corroborated by Lieut. 
Wood of the Indian Navy, in his Narrative to his Journey to tho 
Source of the Oxus, may be its representative to the west; whilo 
to tho east tho plains described by Turner os having been passed 
over during his embassy into Tibet, as well os others mentioned by 
Kirkpatrick os existing to tho north of Nepal, the descriptions of 
which arc quite confirmed by Dr. Hookor, are not improbably of a 
similar nature. Another argument in favour of tho marine origin of 
this deposit is, I think, also to be derived from the very regular way in 
which the beds of gruvol and boulders are luid out, for which 1 should 
conceive that some action like that of tho tides would be requisite. 1 

1 Mo notice luis been taken of these great dctrital accumulation* up to this 
because the/ occur on the grandest scale in the regions described by General 
Hlraehcy ; bnt every explorer in tho Lnd&k country has noticed deposits of tbc same 
kind. lu many eases they arc very recent. The process of their formation has 
t*ccn very well described by Mr. Drew in the Quarterly Journal of the Geological 
Society for 1S73. From the fossils enumerated above, it is, however, certain that 
sonic of them are very ancient The fact that General Strachey did not observe 
the aetunHSle of these bones leaves it open to conjecture whether they may not 
occur in somu disturbed beds more or less covered by these horizontal gravels ; for 
it is very difficult to conceive how any great dislocation or upheaval of the moun¬ 
tains can havo occurred without disArraugthg such incoherent materials. On tho 
oilier baud, the fact that such large animals as the Yak, tho Kiang, the Ovis Am- 
inoii,'to., now flourish in the wild state in those bleak sterile regions suggests 
Unit a moderate change of climate, without any great change of elevation, might 
make them ImMtable for the fluma now found fossil there. Mo evidence for 
marine action later than the uummulhic period is known within the HinUUayan 

bonier. 
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M I have already mentioned the occurrence of eruptive rooks in 
the Tibetan plateau. A great outburst, in 
Kruptirn roc which are found hypersthene and bronsite, 

besides syenitic and ordinary greenstones, and various varieties of 
porphyry, occurs in the vicinity of the lakes which are found at the 
eastern extremity of the plateau (see map). The greenstone is 
known to extend considerably to the west, and forms, at an elevation 
of about 17,600 feet, the summit of Balcha, one of the Him&layan 
passes into Tibet which 1 have crossed. 

“ Having thus given a general description of the geology of this 

Genend Stnchcy's eon- region, 1 shall, as shortly as possible, enu- 
duaioua. merate the chief conclusions to which I have 

been led with regard to the physical forces that have been called into 
action in the formation of those mountains':— 

(a .)—The general extension of the chain along the direction 
of the strike of the strata is a phenomenon necessarily connected 
with the action of an upheaving foroe along a line. This longi¬ 
tudinal action is further evinced by the parallelism of the lines of 
eruptive action with that of the atrike. The continuance of action 
of the upheaving forces along the same general line for a vast 
period of time, with occasional intervals of repose or of subsidence, 
is indicated along both the north and south faces of the Himalaya. 
The great depth at which the forces have originated seems to be 
proved by the regularity of the action along the entire length of the 
chain, os shown by the elevation of such a ridge as the Siwilik hills. 

(6).—The granites appear to constitute lines of elevation, not of 
rupture; but there seems to be no specific action produced by them 
on the dip of the strata, which they appear to leave generally 
unchanged. 

(c.)—The greenstones, on the other hand, usually follow lines 
of dislocation of the strata, being sometimes apparently contem¬ 
poraneous, and at others intruded through rocks already consoli¬ 
dated. 

(rf.)— 1 The cause of the general north-easterly direction of the 
dip is obscure, although its occasional sudden reversal to south¬ 
westerly seems to indicate some connexion with the action of an 
upheaving force from below, or of violent lateral thrust. 
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(e .)—The lines of fracture of the strata are constantly cither 
parallel or perpendicular to the direction of the upheaving force. 
Hie positions of the rivers appear to be altogether dependent on the 
configuration of surface produced by these fractures j while the con¬ 
figuration of surface, on the other hand, seems to be but slightly 
affected by the action of the streams, of which there is rarely any 
visible sign at 200 feet above the present level of the waters, and 
never to my knowledge above 300 feet. 

(/*.)—The fact of the granite of the great snowy peaks being 
seen in veins, penetrating the schists up to 20,000 feet, makes it 
highly probable that the granite must have been injected long 
before the mountains received any considerable development That 
this granite is older than the Silurian period is rendered probable 
by the comparatively unaltered state of the lower beds of the Azoic 
slates at the foot of the Palaeozic series, where almost in contact 
with it 

(gj )—The conglomerate bed near the bottom of these same Azoic 
slates shows the proximity of land at the time of its deposit, and 
indicates that some upheaval of land had already taken place near 
the present line of great peaks, possibly occasioned by the granite 
in question. 

(A)-—The occurrence of pebbles of greenstone in the sandstones 
along the southern edge of the mountains shows that die exterior 
Hiim of greenstone are older than those beds of sandstone. 

(t.)—The frequent occurrence of boulders of the quartizites, slates, 
and greenstones of die outer ranges of mountains among the Ter¬ 
tiary deposits of the Siwalik hills shows that the Tertiary ocean 
washed the foot of those mountains. 

(j .)—The regular slope of the plains of Northern India up 
to the Siwalik hills, which rise suddenly from the flat ground, leads 
me to infer that the sea must have continued to reach at least as far 
as the foot of the Siwilik hills for some time after their upheave- 
ment 

r (k .)—The rise of the Tibetan pkin has not been caused by the 
granite eruption of the line of snowy peaks. That the greenstone 
rocks that abound in many parts of it have equally not caused it, 
is proved by the peculiar nature of the valleys among the hills to 
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the west of the hikes, which must have been laid out level under 
water ; from which it is to bo inferred that these eruptive rocks are 
older titan the tertiary bed* of the plain. The Maine tiling is *huwn 
by the occurreuoe of worn pebbles of greenstone in the Murfuco of 
the plain in the vicinity of some of the detached hill* of tluit rock. 

(/.)—The former extension of the glacier* far ltoyond their 
present limit* i* a phenomenon tliat may be notioid almost every¬ 
where In these mountains, and may give rise at first sight to uu 
idea tliat there may here ulso have Wn some s)iecial period of cold 
corresponding to the glacial ejK>ch of Europe. But it seeuis, I 
think, more probable that this is here only tho result of u change 
of climate consequent on tho upheaval of the great plains of North¬ 
ern India. 

(tn.)—'The existence of ancient moraines on the tertiary plain 
of Tibet proves that the extension of the glaciers is post-tertiary. 
Now, if we conceive that after the rising of this plain to nearly its 
present elevation, the sea still continued to wash the bait of the 
Siwalik hills, as I have already said that 1 considered likely, it is 
clear that the climate of the Himalaya would have Wn far more 
moist, and that the quantity of snow that fell on the higlawt parts 
of the mountains would have W*n greatly in excess of what now 
falls there, causing a great extension of the glucicrx beyond tho 
limits to which they have now' receded.” 

There nro several points in the foregoing nummary that might 
Remarks on the above obj<-c*<d to in detail, but it is hardly 

necessary to point them out. With tho 
much more extensive information now available than was at General 
Straefeey’s disposal, one ought to be able to give a more precise 
account of the phenomenon under discussion. Bnt one lesson of 
experience is caution. From all sides the geologists of Europo 
have been for long years hammering at fhe Alps; yet the mode of 
formation of those mountains is still a subject of very vague specu¬ 
lation. What then can we expect from our fragmentary knowledge 
of Himilayan geology T In one respect we seem to have the advan¬ 
tage : tb* much grander scale on which the phenomenon took place, 
and perhaps also the less advanced stage of the process, have result¬ 
ed in a somewhat less complexity of structure. 
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The process of investigation is to find out an far an possible from 
lln>se remnants of the formations, and their relations to each other, 
w I tat were the conditions of the surface at the time of deposition 
of each, and what successive changes of conditions occurred. Tims 
< Jen oral Stmchey’s observations tluit the mctamorphisni of the rocks 
formin'' the crystalline axis and the introduction of the granite are 
of pre-silurian date; that this axis of elevation was a shore of deposi¬ 
tion at that time’, would bo facts of prime importance in the early 
history of this region. It would give a prodigious antiquity to the 
liegintting of the Ilimuluyan mountain system, for all subsequent 
disturbances have conformed in elevation with that which produced 
the gneisMc axis. It may be remarked that this viow is apparently 
in immediate opposition to what is now a very favourite theory 
of mountain-formation—that which connects these arcus of special 
contortion and elevation with a preceding long-continued accumu¬ 
lation of deposits, and accompanying depression, in tho same area ; 
whereby through the gradual rise of temperature in the sediments 
thus sunk to a considerable depth, expansion occurs, and also a 
softening of the rocks, including a yielding to the horizontal thrust 
in the earth’s crust., thus producing the compression and up-squeez- 
ing into mountains of tho aecnmlutcd sediments. 1 In the simple 
application of this process the position of greatest elevation should 
approximately coincide with that of tho preceding greatest deposi¬ 
tion, and not with the limit of the deposition, as we find it according 
to General Strachey’s observation. 

To this objection, and in defence of the theory, it may be very fairly 
nrgncd,that the lino of actual maximum elevation is duo to denudation 
having removed the softer and more broken strati and left the more 
massive rock; that according to the observation under discussion, tho 
sedimentary series never passed across this primitive gneissic axis ; 
and that the position of greatest elevation (in the active sense of 
upheaval) occurred about the middle gneissic axis formed of meta¬ 
morphosed palaeozoic rocks, all the once overlying strata having been 
removed ; that but for this result of denudation we sh mid have the 
crest of the Himalaya to the north of the nppor valley of the Indus. 

1 Notwithstanding the nunicrohs rc'c.it claimants to this theory, the mechani- 
nnl clement* of it are cmcntially those given by DcRcaumont in bin Systunie* tie 
Montague*. t>. ISIS : the other idea* in it being tine to two other equally eminent 
philosophical physicist*, Ucrsclid ami llabhagc. 
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The interpretation of the dminngo system gives direct support 
to tins view. It is nn evident postulate of physical geology tlmt 
along any line of elevation the drainage is originally transverse. 
The manner in which this primitive system becomes largely convert¬ 
ed into longitudinal drainage lines is explained in every text-lxmk 
on geology. Now, making the fair assumption that the initial 
line of elevation coincides with the maximum line of upheaval, tho 
main watershed of tho future continent is determined by tlrnt initial 
line, and it is presumably a very permanent feature. Every geo¬ 
graphy book notes the fact that tho Himalayan watershed lies far to 
the north of wluit is more particularly described as the Himalayan 
range, but the line of reasoning we have just indicated would sug¬ 
gest that the real axis of maximum elevation in the Himalayan 
system may coincide more or less with the watershed. We should 
thus have two magnificent examples of the process of drainage-con¬ 
versions above alluded to: the Indus and the Sunpo (Brahmapu¬ 
tra) now flow from about the same central position, having gradually 
worn back along the line of easiest erosion, cutting off in succession 
the originally transverso drainage along the wholo line. 


The applicability of this theory of mountain-formation to tho 
Himalaya system does not, however, depend upon tho correctness 
of General Strachey’s view regarding the exceeding antiquity of 
the first gncissic axis. The gneiss there in early Pulajozoic times 
. ^ ^ may have lx»en a floor of shallow deposition 

without being a range limiting that deposition. 

Stoliczka does not ndopt this latter view though, leaving it un 
open question. His own provisional identification of lithologically 
similar Silurian rocks in equal force to the south of the axis would, 
perhaps, suggest their original continuity across that axis. He 
hazarded very few remarks upon the general geology of the 
Himalaya, wisely postponing such considerations until tho data 
would warrant something definite. He points out tlrnt the deposits 
of carboniferous ago, filling only broken ground in variable thick¬ 
ness, represent the close of a general geological epoch. The 
Permian and lower Trias ore not represented. He considers that 
after the Trias extensive uphcavciucnts occurred, laying dry largo 
tracts that have not since been submerged. The Jurassic basin was 
then approximately defined. The evidence for these conclusions is 
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not given, and they seem difficult to reconcile with the general 
regularity of succession of the rocks. On his figured sections the 
Para limestone (Rhsetic group) is the only one that exhibits great 
inequality of distribution, being of considerable thickness on the 
north side of the basin, and altogether wanting to the south. His 
remarks would, however, assign at least an early Mesozoic age for 
the origin of some of the prominent features of disturbance now 
stamped upon the Himdlayan system. 

The most notable features in the sequence of formations in the 
Him&laya is the position of the nummnlitic deposits, as already 
mentioned. They are in greater thickness than any of the older 
formation sexcept the lower Silurian. Stoliczka speaks of them 
as having been deposited in the narrow basin where they now lie in 
the very centre of the mountain region. This view strongly confirms 
that previously arrived at from the consideration of the same deposits 
at the south edge of the mountains : that long and extensive 
denudation of the Him&layan area had preceded the Tertiary epoch. 
It seems to have been greatest, as would naturally occur, along the 
centre of the area of upheaval, wearing down to the metamorphic 
tocks along what may then have been the back of a brord flat 
tuborence of the earth’s crust. A comparatively slight settlement 
of the area, submerging only the more deeply eroded parts, would 
then have sufficed for the accumulation of those eocene deposits, and 
it seems possible that the production of the synclinal basins of the 
Central Him&laya—as was shown for the contortion of the infra- 
Krol beds of the Lower Him&laya—did not occur, or, at least, was 
not stron gly developed till the great compression upheaval in middle 
Tertiary times. 
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CONTENTS. 

The enter Himiluya. Mountain systems; Jumna; Ganges; Kill. Subor¬ 
dinate boundaries. The Nayar. Western Ittragnnga j Kill. The snowy range. 
Axis of highest elevation. The Tibetan plateau. Glaciers. Glacier of the 
Pindar; feeders of the glacier; moraines 5 crevasses and iee tables. Olncior of 
the Kuphini. Motion of the Pindar glacier. Snow-line. Otmorvations in the 
eastern Himilaya. Observations in Kumaon. llisahr. Across the snowy range. 
Kumsuit: Garhwil; Kunaor; Western Tibet. Lakes. 

We have seen that the torm ‘outer Himalaya* lias different 

meanings according to the sense in which it 
Tire outer Himalaya. fa ugcd# Geographers understand by it nil 

the mountain systems lying between tho snowy range and tho plains 
of India, whilst in tho western HimAlaya geologists restrict its aso 
to the limestone and slate formations that lie between tho cwitlying 
tertiary series and the central crystalline axis. To the geologist 
Simla and Naini Tal aro situate on tho outer HimAlaya, and Kor* 
snuli and Subuthu arc not ; whilst to the geographer all these hill sani¬ 
taria arc on tho outer Himalaya. To obtain a correct appreciation 
of the physical relations of the ranges of the outer HimAlaya wo 
cannot ignore their geological affinities, hut wo have as yet no geolo¬ 
gical details on which we can rely for the greater portion of their 
area. For the tract between the Tons and tho Kali wo have the 
record given in the preceding chapter and die map that accompanies 
it. A glance at this map will show us that the main line of gneiss 
and granite, which is almost conterminous with the region of I>er|^- 
tual snow, is mot with lictwocn the eightieth and ninetieth mile from 
the foot of tho HimAlaya, and at a distance of from twenty to thirty 
miles south of tho Indian water-parting. Between this lino of per¬ 
petual snow and tho plains there ore numerous well-defined ranges, 
some seemingly spun from the snowy axis, and of which the geolo- 
gical relation is not well established, and others having an apparent 
separate and independent existence. As we have already noticed, 
the traveller from the plains moots first an outer range, which has 
a general elevation of abont fi,000 to 7,000 feet above the level of 

it 
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tho son, and which in China above Naim Ttil rises to 8,568 feet, 
and in a peak, on tho Tirlii road, east of Mosiiri, to 8,565 feet. 
This band or outer range has a general direction parallel to the 
plains, and is pierced by the greater rivers, such as the Tons, Jnmna, 
Ganges, R&mgnnga (western), Kosi, and Kali. Between it and the 
ridges descending immediately from the snowy range wo cross a 
number of subordinate ranges which are, as a rule, of considerably 
less elevation than the outer range. Between Cliina and Dh&kuri 
Bin&yuk, on the road to the Pindari glacier, a distance of forty-five 
miles as the crow flies, there is no peak lutving an elevation of 8,000 
feet, and very few attaining to 7,000 feet. But further westward, 
in the same parallel, we have groups of peaks Attaining an eleva¬ 
tion of over 10,000 foot, notably those connected with tho Dndu- 
kn-toli range in GarhwiU. When the rivor valleys closo to tho 
snowy range are reached, tho increase in elevation is rapid and 
marked. The flanking ranges seldom fall below 10,000 feet, and 
are crowned with peaks rising still higher, until tho culminating 
ridge crowned with perpetual snow is mot. 


If we carefully examine tho great sea of mountains lying bc- 

twcon the ontor Himalaya and the snows, 

Mountain ajatom* 

wo shall find that the dominating ranges are 
•purs from the great gronps of pocks, remarkable aliko for their 
elevation and tho position they fill as the boundaries of tho several 
river-basin*. On tho west, the westom boundary of the Jumna 
system is found in tho elevated ridge that lias its origin in tho 
group of peaks crossed by tho Shatul and Btircnda passes. This 
ridge follows the left bank of tho Satlnj in a south-westerly direction 
to Hutu (10,700 feet), where it bifurcates: one branch continuing 
Juana i the normal direction to Bilttspur, and the 

seoond proceeding in n south-easterly direo- 


Jaami system. 


tion by Chor (12,081 feet), where it forms the water-parting 
between the Gin and the P&bar branch of the Tons. A seoond 
groat ridge, descending from tho Jamnotri groups, and marked 
by the Deoban (9,847 feet), Ghakr&ta (7,800 feet), Chilmeri (7,lUo 
feet), and Beirut (7,423 feet) peaks in British territory, separates 
the affluents of the Tons from those of the Jumna. The eastern 
boundary of tho Jumna'system is formed by u great ridge having 
its origin in tho same group of pooka, and which joins the outer 
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Him&laya near the Sarkanda peak to the east of Masdri (Has* 
aooree). The eastern boundary of the Ganges system is found in 
the great ridge descending in a south-westerly direction from 

the Nandakot peak, and which passes along 
nges vjn cm. the loft bank of the Pindar to its junction 

with the Alaknanda, and thence along the left bank of the Alaknanda 
to Deopray&g. It admits of two great bifurcations: one at the head 
of the Katydr valley and one at the head of the Lohba valley. 
From the group of peaks at the head of the Katyur valley a branch 
passes in a south-easterly direction through Binsar and Dol and 
along the right bank of the Ladhiya to Barmdeo on the S&rda, and 

from the head of the Lohba valley a branch 
runs south-by-enst to Gujargarh, whence it 
passes almost due west to the Ganges at Kharak and Ch&ndi. The 
tract to the south of' these two arms is in shape a groat obtuse- 
angled triangle, with its base townrds the plains and its apex in the 
group of hills to the north of Dwdra Hdt It forms the mountain 
basin of the western Rumganga. The eastern boundary of this 
system forms the western boundary of the K&li system, of which 
the eastern boundary is found in a great ridge descending from the 
Api peak in Doti of Nep&I. It is dear from the above brie f description 
that it is the spurs from the snowy range that bound the river basins, 
and if we examine further the affluents of each system, we shall see 
that the ramifications from the.ie spurs form the water-parting 
between each minor system. 


The principal affluents of the Jumna system are the Tons and 

the Giri. The Pubar, Rdpin, and Supin 

Bubo 'inate boundaries. m , * , 

unite to form the Tons, and are separated 
from each other by transverse ridges descending from the great 
boundary ridge. United they drain a delta-shaped basin having its 
apex at Kdlsi. To the south-w est the Giri drains a similarly shaped 
basin having its apex near K&lsi, and to the east the Jumna drains 
one having its apex at K&lsi. We find that the point of junction 
of the apices of these throe deltaic basins lies within the Siw&liks, 
the outer range of geographers, and that the union of these three 
main affluents forms the Jumna of the plains. This basin, as well 
as the minor systems within it, is bounded by spnrs from the great 
snowy range or transverse ridges descending from them. If we 
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further examine the relations of the minor feeders of the three great 
constituents of the Jumna system, we see that, as a rule, they flow at 
right angles to their recipients, and that the affluents of these minor 
feeders obey a similar law. The ridge separating the Tons from the 
Jumna gives off feeders on the west to the Tons and on the east to 
the Jumna, at right angles to its direction. From the western slope 
the Dhuragiid, Binol, Shaula, and Mnnjgaon streams flow to the 
Tons, and from the eastern slope the Ralena, Ki'itni, and Silo seek 
the Jumna. Each of these minor feeders is separated from the 
other by lateral spurs, descending usually from some peak or knot 
of peaks, and all, as the veins on a leaf seek the midrib, flow towards 
the mid-depression and give it their moisture. The two great rivers 
that unite to fonn the Ganges are themselves the centres of 
subordinate systems. The Bhiigirathi is divided from the Bhilang- 
by a great ridge descending from the Gangotri group of peaks, 
whilst a second ridge having a similar origin separates the Bhilang 
from the Mnndtikini, an early affluent of the Alaknanda. The BbA- 
girnthi unites with the Bliilang near Tirhi, and the two rivers drain 
a delta-shaped tract having its apex at Deopray&g. The Saraswati 
and Dhauli, which form the head-waters of the Alaknanda, ore sepa¬ 
rated from each other by a ridge of snowy peaks, and its more 
southern affluents, the Nandakini and the Pindar, arc divided from each 
other by a great ridge descending from Trisul. The entire basin 
of the Alaknanda to its junction with the BhAgirnthi at Deoprayug 
is thus a great delta-shaped tract, cut up by the minor feeders into 
subordinate systems that are bounded by great ridges descending 
from .the snowy range. Between Deoprayag and HardwAr, the 
Ganges receives from the east the NayAr and the Hinnal, and from 
the west the Suswa that drains the Dehra Dun. All unite within 
the SiwAliks to form the Ganges of tho plains. 

We shall now take up the compact system of the NayAr in 
The ftejAr southern GarkwAl, which at first sigh* .rould 

appear to be an exception to the general 
rules. We find that the boundary ridge that marks its exent is* a 
continuation of the great ridge that, descending from the snowy 
peak of Nandakot, runs, along the left bank of the Pindar to tho 
head of tho Lohba valley. Here, as already noticed, this ridge 
bifurcates; one branch proceeding in the normal direction along 
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the left bank of the Alaknnnda to Dcopray&g, whilst tho second 
branch passes south to Gujargarh and then west to tho Ganges 
at Kharak. These two branches mark the axis of highest elevation 
in the tract through which they pass. Following tho western branch, 
we have the Dubri peak, 9,802 feet; Dobri peak, 9,8G2 foot; 
Gandkholo, 7,553 feet; Devidatta, 7,034 feet; Knnkwnla, 6,651 
feet; Gurdari, 5,893 feet; Jhnngarh, 5,878 feet; and a peak about 
two miles from Deoprajiig, 5,030 feet. Following the southern 
branch through Gujnrgarh, we find the second, Duda-ka-toli peak 
with an elevation of 10,180 feet above the level of tho sea ; Burma- 
diingi, 9,190 feet; Nandatopa, 8,086 feet; Khntnek, 7,152 feet j 
Gujargarh, 7,969 feet; Khatti, 8,270 feet; Utnin, 6,901 feet; 
Bukrari, 6,267 feet; and Naugarh, about a mile above Kharak, 
6,065 feet. Close to the point of bifurcation, the boundary ridge 
sends a lateral spur southwards, that divides the basin of the Nay&r 
into two parts, that drained by the western Nay dr or Chhiphalgh&t 
river, and that drained by the eastern Nay dr or Kainyur stream. 
This great spur preserves the superior elevation of tho boundury 
ridge, and is marked by the following peaks :—Barari, 8,499 foot; 
Bandani, 8,278 feet; Panjing, 8,810 feet; Devitank, 8,849 feet; 
Matikh&l, 7,688 feet; and Chliatargah, 6,790 feet, when it is lost 
in the valley of the eastern Nay&r near Kandui. Short ramifications 
from this spur or tho boundary ridge itself determine tho course of 
the minor feeders of the two great channels of the Nay&r system. 
Thus a transverse ridge from Dubri, marked by tho T&ra-kn-kand 
(9,000 feet) and Banjkot (8,203 feet) peaks, divides the Chhiphal- 
gh&t river near its source from its feeder at Paith&ni on the left 
bank, whilst other ridges from Gandkhola, Devidatta, and other 
peaks, separate the other feeders the one'from the other. A similar 
rale obtains along the coarse of the eastern branch, and we thus 
see there is no real difference in principle between the 
arrangement of the drainage system of this apparently abnor¬ 
mal minor basin and that of the other greater systems already 
noticed. 

In the system of the western B&mganga, however, we have an 

arrangement for which we find an analogue 
W«Mm Btetut*- in ibat of <he B&gmati in NapAl. Aa we 

have already seen, the basin of tho B&mganga is in shape a great 
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obtuse-angled triangle, with its apex towards the snowy range and 
its base towards the plains, thus filling up the gap between those 
systems that have their apices towards the plains and their bases 
towards the snowy range. Of its affluents, the Kosi alone has a 
considerable course within the hills, the remainder having their 
origin in or close above the elevated tract lying along the foot of 
the hills, and joining the Itumganga at some distance southwards 
in the plains. Here, although the main boundary ridges are still 
the spurs descending from the snowy range, the several Btreams 
do not unite within the outer range, but like the B&graati and its 
affluents, well beyond it in the plains. The K&li is known as the 
Yunkti near its source, as the Kali during the greater portion of 

its course through the hills, as the Chauka 
or Sarda in the Bhdbar and Tar&i, and as 
the Sarju and Ghogra in Oudh to its junction with the Ganges, to 
the south of the Ghu/.ipur district. The KAli basin is bounded on 
tlio west by that of the Ganges, and, on the south-west by that 
of the western Iti'ungnnga. It receives from the west the Gori, 
Sarju, and Ladhiya, and from the east some small streams from 
Nepdl, all of which unite within the hills to form the S&rda at 
Barmdeo. The Sarju is divided from its affluents, the eastern R&m- 
gnnga, by a great meridional ridge, extending from their sources 
to their junction, whilst a second ridge, running in a south-easterly 
direction from the same gronp of peaks to Askot, separates the 
latter river from the Gori. The great Pancha-chuli range, running 
south-east from the line of water-parting, divides the basin of the 
Gori from that of the Darina Yunkti, and a similar snowy range 
having a like origin separates the Darma Yankti from the Kntlii 
Yunkti. The great mass of peaks comprising Trisul, Nanda Devi, 
and Nanda-kot thus send forth great boundary ridges from their 
entire southern face to the west between the Itiniganga and 
Nnndakini: to the south-west between the Nand&kini and the 
Pindarf and between the Pindar and the Sarju; to the south be¬ 
tween the Sarju and the eastern R&mganga ; and to the south-east 
between the last river and the Gori. These indications are suffi¬ 
cient to mark the salient features of this portion of the Himalaya, 
and wo reserve the details for the Gazetteer articles of this 
notice. 
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The mountain system lying between the snowy range and the 

plains may therefore be said to consist of 
The snowy range. . „ . . A 

an outer range parallel to the snowy range 

and connected with it at wide intervals where it meets the great 
ridges descending therefrom. These latter bound the river basins, 
and the ramifications from them determine the course of tho minor 
feeders of each system. Wo have now r to consider the snowy range 
itself, and in these provinces at least it is a well-marked feature, 
lying from ten to twenty miles to the south of tho Indian water- 
parting. The line of snowy peaks seen from Naini Tal and Masiiri 
all lie to tho south of the passes by which travellers cross into 
Tibet. Tho route by Nilang in foreign UarhwAl through the J&dh 
valley crosses north of the Jamnotri group ; that by Mana in Bri¬ 
tish Garhwul lies to the north of tho Kedarnath group ; that by 
Milam in Kumaon behind the Nunda Devi group ; and that by tho 
Lanpiya-dhurn, also in Kumaon, behind the Pnnehncimli group. 
The Jadh G align runs in a valley parallel to tho snowy range and 
the lino of water-parting, at an elevation of 15,000 feet above tho 
level of the sea, near its source at Sumla, but gradually falling to 
below 9,000 feet at its junction with the Bluigirathi, near Bhairon- 
gliati. The horizontal distance between these two points is a little 
over 17 mile.", and the fall is therefore over 350 feet in a mile. Tho 
Vishnuganga or Sara>wati descends from the Mana Pass at 18,000 
feet above the level of the sea to VUlmuprayag, a distance of some 
35 miles, where, it is little over 5,000 feet. Here wc have an 
average fall of about 370 feet in the mile. The increase in elevation 
from tho place where the river valleys enter the area of greatest 
elevation is equally marked in tin* valleys of the Dhuuli, the Gori, 
and the Darina river. Dhurcliulu on tlrt; Kali, before the line of 
snowy peaks is reached, is only 2,750 feet above the level of the sea ; 
whilst Golam La, to the north and ubo\c that line, and about 1,500 
to 2,000 feet above the bed of the Kali, is 8,000 feet above the level 
of the sea. The bed of the Kali at ('hangru is 10,000 feet, and in 
tho twenty-five miles between it and the Lnupiya-dhura Puss tho 
fall is over 8,000 feet, giving an average fall of 400 feet to the milo. 
These facts well illustrate the law that tho river beds* to within a 
distance of ten miles in a direct line from the snowy peaks seldom 

1 tScc JMlgO s. 
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exhibit a rise of more than four or five thousand feet; but when we 
cross the line on which the great peaks are situated, the ascent very 
rapidly increases, and a very few miles carries the river-bed up to 
an altitude of nine or ten thousand feet, thus showing that the sudden 
increase of height of the mountains along this line is not confined 
to the peaks alone, but is a general elevation of the whole surface. 

This sudden and steady rise in elevation when the line of snowy 
Axis of highest eleva- speaks is reached appears to be a well- 
tion ' marked feature of the entire Himalayan 

range. The snowy peaks, however, do not occur in a continuous 
ridge, but in masses separated the one from the other by deep depres¬ 
sions that form the line of drainage for all the surplus moisture of 
the tract between the snowy range and the line of water-parting to 
the north. These depressions are, so far as we know, a more distinc¬ 
tive feature of the Indian than of the Turkish slope of the Himalayo- 
Tibetan mass, a fact doubtless duo to the greater rainfall received 
by tho former. The influence of the .monsoon on the southern slope 
is shown in its supporting a more dense and varied vegetation, and 
even on individual ranges and hills the southern exposure is similarly 
strongly marked in Kumaon. It is the ceaseless action of water 
that has furrowed out these valleys from the great mass, and natur¬ 
ally this has been accomplished on a greater scale and with more 
results along the southern slope that receives tho full force of tho 
periodical rains. Tho mass of peaks known as the Gangotri, 
Keddrn&th, and Badrinath groups, are separated from the next 
group to the east by the valley of the Saraswati, and this group 
again from the Nanda Devi mass by the Dhauli river. The last is 
again divided from the Panchachuli group by the valley of the 
Gori, and the latter from the succeeding group by the Darma 
valley. All these valleys are inhabited and cultivated during the 
summer and rains, and some of them are comparatively of consider¬ 
able extent. The masses of snowy peaks are more like the terminal 
ends of huge spurs descending from the line of water-parting than 
a continuous ridge. They, however, occur in regular sequence 
along the entire line of the Himalaya, and, as seen from the plains, 
have the appearance of a connected chain. The following table, show¬ 
ing the principal peaks that occur throughout some eleven degrees 
of longitude, will give some idea of their number and importance. 



177 


OK Till- Nolilll-WItfil'KltN INVI'.S. 

roi»l* on ihi' llhioibu/n monnhuns in <>> </<;• of lon'jihnlr % 

Mr. Trrfmcny Samohrs, from llo rrwh of the (1. T. S. 


Nmnlicr. 


N.iim ..r |«,ik. 


] •.•tilnili*. 


I 

II. 

III . 
IV. 

V. 

VI. 

\ II. 
YJ 11 . 
IX. 
X. 
XL 

XII. 

XIII. 

XIV. 
XV. 

XVI. 
XVII. 
XV III. 
XIX. 
XX. 
XXL 
XXII. 

xx in. 

XXIV. 
XXV. 
XXVI. 
XXVII. 
XXVIIL 
XXIX. 
XXX. 
XXXI. 
XXXII. 
XXXIII. 
XXXIV. 

XXXV. 
XXXVI. 
XXXVII. 
XXXVIII. 
XXXIX. 
XL. 
XI,T. 
XML 
XLII 1 . 
XI,IV. 
XLV. 
XLVI. 
XLV 11 . 
XI,VIII. 
XLIX. 
L. 
LI. 
MI. 
MIL 
LIV. 
LV. 


flmm.tiiiri 
011 ,iM, n'li i 

1ii 1 .1111 I Hunk::’)... 

('liiitniinl ii (< liul‘0... 
l'.l;!cU r," k (Oii.-iH'.ini) 
Niii-iMir.., 

Pan-Inn .. 

Kan, Iiiiiijiii-.'n 

K:il,vu 

■JaiiMU 

Nilisur 

( ‘liaTulan-j K. 

Mount Km r«-~t 
Cli.inilatKX W. 

S.mkusi 


TMiauln-riri 

Kariyaui 


C'lianliisi 

A|>i 

Pailchacliuli 


j i 
.'7 
27 


£ I 

■27 

■27 

»»"* 

_ I 

111 

27 


J. t 

27 


r.-' 

If. 

:.i. 

•27 

hi 

.u 
! I 
12 
.to 
m 
.in 

in 

:,'i 

i:, 

i:> 


:i7" 

23 

i‘2 

28 

7 

:u; 

:n 

20 

;!f, 


is 
•27 
12 
If, 
1 1 
If, 




HI' is' 
ss r.c, 
ss r,:i 
ss in 

SS ‘18 

ss in 
s.S 1 5 
SH I 1 

88 1 I 



• ' 


27 

,H 

13 

Hi 

2H 

32 

1* 



27 

’, 7 

is 

SO 

22 

12 

♦ 4 



27 

57 

21 

SO 

1) 

8 

.« 

Jalijil iy=‘ 

... 


‘js 

2S 

7 

21 

If li 

3 

K5 

ST, 

51 

411 

12 

21 




28 

IO 

20 

S5 

48 

17 

14 

I)ayaliiin.v.' 

Akn 



2S 

2S 

15 

23 

17 

25 

85 

85 

33 

10 

35 

12 



• >s 

20 

3S 

S.5 

7 

21 

Yas-i 



2S 

25 

r,s 

SI 

11 

(I 

«• . 


1 'jS 

30 

7 

SI 

30 

31 

11 



i 2“ 

32 

i 1,1 

SI 

30 

1) 

11 



1 JS 

li'.l 

nil 

SI 

21 

Mi 

11 

... 


! US 

Mil 

21 

s 1 

20 

32 

Itarallior 

... 

... 

1 28 

1 28 

2M 

«» I 
■ l« 

IS 

S| 

SI 

13 

11 

50 

1,2 

O 

... 


1 ** 

32 

f» 

SI 

7 

32 

1* 

Morslii.ali 

•• 

... 

! 28 

1 

III 

2I» 

5 s 
37 

s 1 

S3 

1 

511 

*57 

22 

?1 


... 

; us 

2H 

•IS 

S3 

511 

20 

14 

... 


1 ‘js 

35 

|!H 

S3 

51 

10 

»* 

... 


\ *28 

30 

r,n 

S3 

no 

nr, 



... 

: 2's 

51* 

it 

s.{ 

40 

22 


... I '2* 
... i 28 

I 2 S 

”! , ‘2* 

! 28 
I 28 
:::;» 
... 2* 
... , 28 
... 28 
... 28 
... 2H 
... »> 
... 30 


II 

■i:> 

i.*» 

ct 

11 
-10 
-J.i 
41 
44 

r, 

411 

m 

12 
15 


43 

:in 

8 

liH 

2 

21 

111 

17 

30 

r,n 

33 

7 

."1 

12 


ss 
SH 

S7 
S 7 
s7 
Hi r,s 

h; r.i 

si: 

so ::i 


lit" 

37 

r, 

ns 

111 ! 

vs 

35 

Ml 

2 H 

15 

13 

M 

M 

21 

Ii 

r.i; 

57 

57 


sit 32 
S3 25 
S3 25 
S3 21 
«3 21 
H|| ]<( 

SH 15 
83 II 
83 II 
S3 8 
*2 3 !» 
80 50 
80 28 
80 25 


0 

52 

12 

18 

20 

r, 

o 

18 

211 

27 

33 

22 

II 

5 


AllittiOi-. 


23 1111 
I 1.518 

23.1 Mii 
I 7.325 
17.572 

111.1 Hi 
22.017 
27.SI5 

28.1 no 

21,015 

25,301 

27.7H1I 
21.0 JO 
211,002 
22.215 
22,821, 
2I.HS7 
23,570 
23.H7 
111,500 
21,853 
2i;,:io5 
22,8111 
23,7(1 * 
21.31 ' 
23.313 
25 s 13 
25.7211 
2f,.f,S0 


22.HI7 
2f,,l Kill 
21,718 
24,780 
22 MU I 
i 22,1181; 
20,522 
23,011 

22.171 
20,820 
25.1.5*1 
25.21111 
21.1112 
25,0115 
23,505 
21,181 
23,7711 
21,727 
21,472 
lll,4l>5 

22.073 

21.171 


23 


178 


iiima'iatav muTHTCTfl 


J*oin1* on the ffimdlai/n mountain* arronpetl in aider of hnuiitudr Inf 
Mr. Trelairiu/ Samnlers from the records of the (J. T. S .— 
(concluded.) 


Number. 

Name of peak. 

Lntitmlc. 

Longitude. 

Altitude. 
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85 
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78 
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6 
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... 


SI 

0 

8 

78 

32 
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After crossing the line of w'ater-pnrting which, as-we have seen, 

lies at the volley heads to the north of the 
Tibetan pint can. „ , 

lino of snowy peaks, we come upon the 

great Tibetan plateau which has a mean elevation of from 13,000 

to 17,000 feet above the level of the sea. Puling on the plateau 

jv the Nilung route is 13,800 feet, Chinrkung on the Mnna route 

;o Totling is 15,700 feet, Chitung-dh&r on the Unta Dlnira route 

to the Satliij is 15,810 feet, and Buljning near the head-waters of 

the Karnnli is 15,850 feet. Pabgyaling is 11,000; Gartokh, 

14,240 feet; Tirthapuri, 14,820 feet; and lake Ilakns TAl over 

15,000 feet above the level of the sen. Captain H. Strnchey has 

described! the Tibetan tabloland lying between tlie Indian »nd* 

Turkish water-partings “as tlie flat top of a great embankment 

exhibited in all its thickness iu the scarp of the Indian Himalaya! 

the summit, though deeply corrugated with valleys and mountains 

in detail, being in its general relief laid out horizontally it a 

* On the physical geography ot WV*tem Tibet: Londou, 1854. 
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height little inferior to that of its southern scarp.’’ Although the 
highest summits yet known and measured lie along the Indian 
slope, very lofty peaks have been seen in all parts of the interior, 
“and the passes which must he crossed to get from one Tibetun 
valley to another, even in tin very central axis of drainage, 
generally equal those by which Tibet is reaclunl from India:” so 
that, on the whole, Captain Struohey was of opinion that the medial 
depression is but faintly marked in the hods of the great rivers 
without much affecting the mean elevation of the mass. His 
description of the mountain system of that portion of Tibet lying 
to the north and west of Kmillion is tlui best that wo possess, and 
will nsefnlly conclude our brief review of the features of this 
portion of the Ilinuilaya-Tibetan mass. “The mountains that com¬ 
pose the hulk of West Ni*ri arc not easily understood or defined. 
On ascending the highest passes we ran seldom see anything hut a 
contracted view of mountain tops on all sides, looking very like 
chaos: no general view of ranges under our feet is ever obtainable 
as the passes naturally select the ravine-beads and lowest points 
of the ridge which are not only flanked but often almost surrounded 
by the higher summits; and the valleys are commonly so steep and 
narrow, especially in the Hong country, that the view can hardly 
ever penetrate to an alluvial bottom and the sight of any inhabited 
place from a pass top is most unusual. When travel I iirg along tho 
bottoms of the valleys, we generally see nothing hut a narrow 
tortuous passage between steep rooky walls, shutting out all extended 
view, and ratlier concealing tlum exhibiting the mountain ranges of 
which they form but the lowest outworks; consequently it is only 
by an extended series of observations and inferences, joined and 
existed by maps, that any regular arrangement of these mountains 
can be distinctly established, and my account of them is liable to 
error in proportion to the defects of m.y own map. The general 
plan of the mountain system appears to me to consist of a series of 
parallel ranges running right across the breadth of the tableland 
in a direction so extremely oblique to the general extension of the 
whole as often to confound the one with the other, or to convert 
the transverse direction to a longitudinal one. The annexed figure 
may help to explain this. Short transverse necks connecting the 
main ranges in some parts, and cross fissures cutting through 
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them in others, together with projecting spurs of a secondary 
order, will 
suffice to con¬ 
vert the sup¬ 
posed primary 
arrangements 
into all the 
existing 
varieties of 
valley and 
drainage. 

Such connecting necks, when above 18,000 feet, become more or 
less confounded with the main ranges, and, if not above 17,000 feet, 
often appear as low watersheds, just dividing the heads of two val¬ 
leys lying in one line, but draining opposite ways. Secondary 
spurs also may bo so high and so obliquely joined to the primary 
ranges as to make it difficult to distinguish between the two ; and 
the cross fissures may sometimes admit a main river to pass through 
a main mountain mass, in which case the continuity of tho range 
is often evidenced by the extreme narrowness of the rocky gorge 
or height steepness, and geological correspondence of its sides. 
Much of the Indian watershed seems to be formed in this way, 
the great snowy peaks lying mostly on the terminal butt-ends of 
the primary ranges, sometimes widonod by lateral spurs, and 
the Tibetan passes crossing the low connecting links, whose 
alignment forms tho main watershod, but not the main mountain 
crest.” 

It seems strange that so late as tho year 1847 the occurrence 
of glaciers in tho Himalaya was considered a matter of doubt by 
the leftrned in Europe. Thero is now no fact more widely attested 

Glaciers an d more thoroughly established than the 

•' existence of glaciers at the head of almost 

every valley that descends from the ranges covered with perpetual 
snow. In size and importance they also fitly compare with those 
stupendous peaks around them that have placed the Himalaya in 
the foremost rank of all-the mountains of the earth. Colonel 
Gordon gives us 1 illustrations and descriptions of the great glaciers 

1 Hoot of the World, 17. 
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met by tlio Yarkand Mission on the joumoy between Leh and tlie 
KArakomm pass. He mentions tho lower Kumdan glacier that 
comes from the high peaks to the north-west, and continues down 
the right bank of tho stream for over two miles, “ forming a perfect 
wall of ice, rising from the water about 120 feet, and showing a 
surface covered with countless pinnacles and points.” Tho llemu 
glacier, also seen by Colonel Qordon, rises amongst peaks and 
ridges from 19,000 to 24,000 feet high. “ It is about 21 miles in 
length and from one to one and three-quarters milo broad, termi¬ 
nating at an elevation of 15,800 feet abovo the level of the sea, with 
a width of about three miles of gigantic cliffs of ico fully 250 feet 
high.” He adds :—“ the glaciers of the western Himalaya are twice 
as extensive as those of the Alps, and are probably the largest in 
the world, or at all events larger than any others out of tho polar 
regions. One in the MuztAgh range is bolieved to be 34 miles long 
with fifteen distinct moraines ; while in its immediate vicinity is 
another, 31 miles in length, w hich may bo said to join with it in 
making 65 miles of continuous ice.” Other glaciors have been 
described by travellers in tho ranges between LadAk and GarhwAl. 
In tho tract with which we are more immediately concerned we 
have glaciers at the head of the JAdh Gangs, the BhAgirathi, Vishnu 
Gangs, Dhauli, Kailganga, Sundardhunga, Pindar, Kuphini, eastern 
BAm-ganga, Gori, and DArma YAnkti. Lieutenant Weller 1 in his 
visit to the source of the Gori near Milam, describes that river as 
coming “ out in a small but impetuous strain, at the foot of appa¬ 
rently a mass of dirt and gravel some 300 foot high, shaped like a 
halfmoon. This is in reality a mass of durk-coloured (bottle-green) 
icc, extending westward to a groat distance, and covered with stones 
and fragments of rock which in fact form a succession of small 
hills.” Here and there were circular and irregularly shaped craters 
(as it were) from 50 to 500 feet in diameter at top, and some of 
them 150 feet deep, and higher up these gave place to narrow 
fissures. This glacier is between seven and eight miles long, and 
terminates at an elevation of 11,600 feet above the sea. The glacier 
of the Pindar in Kumaon is the one, however, regarding which we 
have the most complete information!, and we shall confine ourselves, 
therefore, to its description in detail. 

*J., A. 8., Ben, XI., ltee. 
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The Pindar river’ is an affluent of the Alaknanda, and has its 

, .. , riso in a glacier to the west of the Nandakot 
Glacier of the Pindar. . , V. , . , . 

peak and its valley, where the glacier ends, is 

aliont a mile across between tlie precipitous mountains that bound it. 

From the foot of the rocks on either side the bottom of the valley slopes 

inwards with a moderate inclination, leaving in the middle a hollow 

about 300 yards wide and 250 foot deep, with very steep hunks, at the 

bottom of which flows the river. This comparatively level space 

betwocu the precipices on either side and the river hod is observable 

for a mile or more below the end of the glacier, though much cut up 

by watercourses. The glacier occupies about two-thirds of the whole 

breadth of the head of this valley, leaving between itself and the 

cliffs on tlie east an open grassy slope, which extends along the foot 

of the moraine for upwards of a mile and a half above tlie source 

of the river, and which seems to he a continuation of the level spaco 

before mentioned. The first appearance of the glacier is thus 

described:—“ It seems to be a vast rounded mas* of rocks and ground 

utterly devoid of any sign of vegetation, standing up out ol‘ a grassy 

valley. From the foot of its nearer extremity the river, even here 

unfordnblc, rushes in a turbid torrent out of a sort of cave ^ the top of 

which is but a few feot above the surface of the water (May). Tlie 

end, immediately over the source of the river, is very steep and of a 

dull black colour. It' is considerably fissured, the rents appearing to 

arise from the lower parts, tearing themselves from the upper by their 

own weight. On a closer examination this abrupt end proves to be a 

surface of ioe covored with sand aud gravel and curiously striped by 

tlie channel made by the water tliat runs down it as it melts. Behind 

this, the glacier rises less steeply, like a bare gravel hill, to its full 

height, which is probably about 500 feet above the water of tlie 

river when it leaves the cave. In some places, however, arc seen 

great fissures both vertical and horizontal, the latter evidently mudo 

by th^separation of regularly stratified layers.” 

Tlie glacier is formed by the meeting of two ice streams from 

gorges, one coming from the north-west and 


Feeders of the glacier. 


1 tlie other nearly from the east, and which 


1 From 11 A description of the glaciers of the Pindar and Kupltini rivers in flic 
Kumnon Himllnjn," by Lieutenant R. Btmchcy, Ben. Eng., J., A. 8 11.. XVI. 
794, and “ Ncrto on the motion of tlie glacier of the Pindar in Knninon” hr the 
same. Ibid., XVII., ii., SOS, and given ns nearly os possible in the writer’s word* as 
the ouly scientific examination of these glaciers that we possess. 
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meet about two miles above tbe source of tbc river, aa shown in the 
aooonip&nying sketch. 

The feeder from the nortli-west is larger than tluit from the esst, 
and its surface is at a considerably higher level for torn* hundred 
yards below their first junction. It descends with a great inclina¬ 
tion, entirely filling the gorge, down which it comes in a cascade of 
ice. It assumes the general appearance of a confused mass of 
irregular steps, which are again broken up transversely into peaks 
of every shape. The west side of this cascade continues nearly in 
its original direction after having passed the point below which the 
glacier bends sharply to the south-west, and in this way completely 
crosses the glacier. The steps in which it falls, however, also 
gradually change their direction so as to remain nearly perpendi¬ 
cular to the general current of ice. The transition to the regular 
level ioe is very sudden, and begins much higher up on the west 
than on the east side. Near the foot of this ice-fall the steps were 
observed to have their tops considerably overhanging. A small 
tributary, also descending in cliffs of ice, joins the main glacier 
from a ravine on the cast, not far above where it takes the sudden 
bond. Hie feeder from the east is formed by the nnion of two 
smaller' glaciers, one from the north-east and the other from the 
south-a»st, which is the larger of the two. The north-eastern tribu¬ 
tary appeared to have no very steep inclination, but was consider¬ 
ably broken np at its junction with the other. A notlier small glacier 
joins the main one from the north-west, a short distance below the 
point where it bends southwards. Its inclination is very great, but 
it perfectly main tain* its continuity of structure to the bottom. 

The lateral moraine of the west side of the northern branch of 

the glacier is first seen near the bend, where 
" " iam ‘ it shows itself as a block band along the 

edge of the ioe which in other parts of the fall is quite white. The 
moraine is small between the bend and the tributary glacier below 
it, but very rapidly increases, and in its lower parts is a chaos of 
desolation. This great addition to the size of the moraine is owing 
to the quantity of «UMm brought down by the small glacier. The 
ioe below the junction is modi broken up by crevasses, and rocks 
and gravel from the moraines on both sides of the tributary glacier 
are scattered over the space between them, and the moraines at 
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first sight seem to lose their distinct form. Although there is no 
clear ice between the moraine that originates on the east of the 
tributary nwJ the west .side of the glacier, the identity of that 
moraine is sufficiently marked by its colour and by the regular vise 
above the general surface of the glacier of its top, which remains 
tolerably even for some way down, being beyond the limit of tho 
disturbance caused by the crevasses along the edge of the glacier. 
About half way down to the lower end of the glacier, however, tho 
full action of these cre\asses reacbc« the whole of the moraine, and 
it is scattered or lost sight, of in the general confunon of surface. 
An epoch of peculiar destructiveness to the mountains is marked in 
one part of this moraine by the accumulation of huge masses of 
rock from 20 to 30 foot square and a» much as 15 l’cet high, and 
the stone found on it are generally larger than those on any of tho 
other moraine^. The true west lateral moraine, below the tributary 
glacier, is not very large, noi is its top much elevated above tho 
bottom of tho valley, excepting quite at its end. 

The lateral moraine of the south-eastern side of the glacier is 
very large. Its top rises, on an average, probably 250 feet above 
the bottom of tho valley. Along its foot runs a stream, gradually 
increasing in sizo, that collects the open drainage of tho outer 
slopes of the moraine. The lower part of this slope is a mass of 
loose stoneB and earthy gravel which rolls down from above, as the 
face of the ice which is visible in the upper fifty or sixty feet of 
the slope melts and recedes, a process that is constantly going on. 
On the inner side the sloi>e of the moraine is thirty or forty feet 
above the level of the clear ice .of the glacier. The npper part of 
the moraine comes dowm nearly straight from the point wltere it 
meets the foot of the north moraine of the cast glacier. The 
north branch glacier being considerably higher than the eastern, 
the moraine slopes down from the bed of the former to that of 
the Itftter, fonning a deep angular depression where they meet, that 
gradually diminishes in depth up to the top of this glacier, which 
is here entirely covered with de&ra, the moraines of its two sides 
being scattered all over it for some distanco above its union with 
the north or main branch. The resulting appearance isf that the 
northern branch runs over the eastern, or that tho latter runs into 
the former and is absorbed by tt The eastern tributary brings 
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down moraines that spread over the whole of its breadth at its 
extremity. Besides these lateral moraines thoro is a medial one 
that is first seen as a dirty stripe along the ioe cliffs of the fall at 
the head of the north glacier. As it comes down the level ioe it 
gradually begins to assume the decided appoorance of a moraine, 
and increasing by degrees at last becomes very large. It conti¬ 
nues in a well-defined form for some short distanoe beyond where 
the western moraine is dispersed, but there it also is scattered over 
the ioe, and the two become blended together, and ultimately 
extend to meot the d&ris, which is similarly dispersed by the 
eastern moraine from the opposite site of the glacier. The whole 
of the moraines, in the middle of the length of the glacier where 
it is most regular, are very considerably raised above the general 
surface of the ice, which in some parts may be as much as one 
hundred feet below the tops of the western and medial moraines. 
It would appear that this great elevation is not so much due to the 
accumulation of ddbria as to the protection afforded by the superin¬ 
cumbent rubbish to tho ice below which prevents its being melted. 
The clear ice beyond tho moraine is constantly depressed where ex¬ 
posed, and on the very tops of the moraines pure ice was often seen 
hardly covered by stones. The protection afforded by the lateral 
moraines raises the sides of the glacier so much that a very consi¬ 
derable hollow is caused in its middle, which is a striking feature 
in the first appearance of its lower extremity. 

The ice of which the glacier is composed perfectly pure and 

_ clear, but where seen in considerable masses. 

Crevasses; glacier tables- , . . ... .. . 

stripes of a darker and lighter blmsh green 

are distinctly visible. It is composed of bands of ice containing 
small air bubbles, alternating with others quite free from them. 
In many places the surfaco presents a striated appearance, arising 
from the different degrees of compactness of these differently co¬ 
loured bands and their consequently different rates of melting. 
The direction of these coloured views os seen in crevasses showed 
a dip inwards or towards the longitudinal axis and a dip upwards 
or towards the origin of the glacier in every part, the stratification 
being more perpendicular towards the head and more nearly horizon¬ 
tal in the lower parts. The direction of tho strata in place was also 
very dearly marked in many parts of the ice, and was placed in 

24 
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carves, having their branches nearly parallel to the sides of the 
glacier and their apices directed downwards, the curvature in the 
centre not being at all sudden. No dirt bands were observed. The 
crevasses were neither very numerous nor very formidable. They 
are developed across the direction of the glacier’s length on both of 
its sides, commencing from the small tributary on the west side and 
from the onion of the eastern glacier on the other, and continuing 
almost to the end, those on the west side being, perhaps, the larger. 
They are generally wider towards the edges of the glacier, closing 
up as they approach the centre. They are nearly vertical, and are 
directed from the sides upwards or towards the head of the glacier, 
those on the west bearing nearly east and west, and those on the 
east bearing nearly north and south, thus forming angles of 
about 45° with the axis of the glacier. Many pools of water 
(baignoire) were seen on the surface of the ice ; some of the largest 
were said by the guides, who are in the habit of visiting the glacier, 
to be found in the same place every year. The clear surface of the 
ice everywhere assumes a more or less undulating appearance from 
the action of the water that drains from it as it melts and the small 
streams, into which the drainage collects, end by falling into some 
of the crevasses. The remains of the last winter’s snow was hardly 
perceptible on any part of the glacier. The occurrence of stones 
standing up on bases of ioe (glacier tables) above the general sur¬ 
face of the glacier is common, but those seen were small. The rocks 
below the bend in the north-western glacier were covered with 
grooves or scratches, sloping in about the same direction as the 
surface of the ioe at the spot. These grooves extend to twenty or 
thirty feet above the present level of the glacier. Almost in every 
plaoe a space was left between the rock and ice, the latteruppcaring 
to shrink from contact with the former, due doubtless to the heat 
of the rook melting the ioe. 

The Kuphini river, that rises on the side of the Nanda-kot 
_ ... peak, opposite to the Pindar river, has also 
its source in a glacier. Both rivers unite 
at DwtQi, about eight miles from the end of the Pindar glacier 
and about six mike from the end of that of the Kuphini. General 
Strachey examined the Kuphini glacier also, and describes the 
valley for a mile or two below the end of the glacier as having 
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very much the same general character as that of the Pindar, but 
somewhat more nigged and desolate in appearance. The glacier 
commences about two miles- above the source of the river and fills 
the whole breadth of the valley, which is about three-quarters of 
a mile broad in. its upper part. The glacier begins in a precipitous 
fiill of ice some sixty or seventy feet high, which, however, still 
exhibits the ribbon-like structure. From the foot of the fall the 
surface was very even, though the slope was still considerable. 
The main glacier of the Kuphini is joined by two .small tributaries 
on the east and by one on tho west, all of which are highly 
inclined and bring down considerable quantities of dtfbris. Tho 
moraines arc confined to the sides of the glacier, though many small 
stones are scattered over every part of thc-ico. As was observed 
on the Pindar, the protection givtn by the- Intend moraines- to the 
underlying ice leads to tho promotion, of a medial depression in 
the glacier at its end. The crevasses here, too, arc most strongly 
marked near the sides and are inclined at an angle of about 45° 
from the longitudinal axis downwards. The structure of tho ic« 
was in all respects similar to that found on tho Pindar. On tho in¬ 
teresting question of the extension of glaciers at a remote period 
the inquiries of General Strachey give no precise information. 
He, however, considers that “some very decided change in the 
state of things is certainly indicated by the long plateaus before 
mentioned running for a mile or two - below the present termina¬ 
tions of both glaciers nearly parallel to the rivers, but several 
hundred foot above them/’ lie considers it impossible that these 
level banks above the rivers have been caused by deposits from tho 
ravines in tho sides of the valleys, for such deposits would have had 
very irregular surfaces, and indeed their present effect in destroy¬ 
ing the regularity of the plateaus is everywhere visible. Had the 
same appearance been noticed in any other part of the river’s 
course, it would at once have been attributed to the action of 
water at some former period, and it would have been supposed that 
the bed had afterwards been excavated to its present depth. If 
this was the case, the glaciers which the plateau was funning must 
either have terminated considerably higher np the valleys or have 
stood altogether at a much higher level. In either of these ways 
the water could have been delivered at a level sufficiently high to 
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form the plateau. Bat it may admit of doabt whether the quan¬ 
tity of water in the rivers, as they are at present, is sufficient to 
account for such an extent of level deposit or for such a depth of 
erosion of their beds; for at this great elevation they are not 
subject to those violent Hoods that occur lower down, and for nearly 
half the year too they are inert. The only other way of account¬ 
ing for the appearance is that it has been occasioned by an extension 
of the glacier, and that the level top of the platean shows the limit 
to which the tops of the moraines reached, as the glacier gradually 
receded/’ We have referred on a previous page 1 to the existence 
of evidence of glacial action far below the present limits of glaciers, 
and to those who wish to pursue the subject further we commend 
the records of the Geological Survey and the summary* in the re¬ 
cently published ‘ Manual of the Geology of India.’ 

General Strachey has rendered as unother important servioe in 
Motion of the Pindar his observations on the motion of the Pih- 
P* aticr - dari glacier recorded in May, 1848. His 

procedure is thus stated. About 200 yards below the small tributary 
that enters the main gHtoicr from the north-west a moraine was found 
heaped up against an almost perpendicular wall of rode, and suffi¬ 
ciently high to command a view of the greater part of the surface 
of the glacier along the line on which observations were to be 
made. This line, which is nearly perpendicular to the general 
direction of the glacier, was marked by two crosses painted white, 
one on the rock in contact with the old moraine and one on a cliff 
on the opposite side of the valley. A stake was driven into the 
moraine at its highest point, close to the rock, on the line between 
the two crosses, and a theodolite was set up over it. five other 
marks were also made on the glader at intervals along the same 
line by fixing stakes in holes driven in the ice with a jumper. 
These marks, which were all carefully placed on the exact line bo- 
tween the crosses by means of the theodolite, were completed tot 
about Oh. 80m. p. m. on the 21st May. On the following day the 
theodolite was again set up on the same place as before, and being 
ppoperly adjusted, the cross-wires of the telescope were directed to 
the cross on the cliff on the opposite side of the glacier. A stick was 

theft set up near the first of the five marks that had been made the 
*F. * Pp. lxx^ 373, 378.681, <89. 



or THE NOBTH-WE8TERN PHOVINCE8. 


189 


previous day, and was, by means of signals, moved np or down the 
glacier, till it appeared to coincide exactly with the cross-wires of 
the telescope, and consequently to be exactly on the line between the 
two crosses painted on the cliffs. The distance between the centre 
of the stick and that of the fixed mark was then measured, which 
evidently showed the downward progress of the ioe at that point of 
the glacier, since the marks were made the day before. The same 
procedure was followed at each of the marks. The results were 
as follows:— 


Distance* of fixed markt from' ttandard Una, 


Time of observation. 

On the west 
moraine. 

On the me¬ 
dial mo¬ 
raine. 

At east 
foot of me¬ 
dial mo¬ 
raine. 

Near the 
middle of 
the dear 
ioe. 

On the 
eastern 
moraine. 

b. m. 

ft. in. 

ft. in. 

ft. in. 

ft. in. 

ft in. 

21st Hay 0 SO p. m. 

• • • 

• • » 

• •• 

M* 

see 

22nd „ 1 15p.nu 

0 6} 

l <H 

1 0 

i 9* 

0 6f 

25tb fi 8 45 a. m. 

i n 

2 at 

2 Ilf 

8 1 

1 ftft 


The motion in 24 hours of the several marks will also be found 
to be— 



The progress of the lower extremity iff the glacier was likewise 
approximately measured by observing the apparent angular motion 
of a pole fixed on the top of the eastern moraine, and of a conspicuous 
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rock lying not far from the middle of the glacier. The results of 
these observations were— 


Drte. 

Mean /notion (in inches) of ice in 24 konrs. 

On the monine. 

Near middle of the 
glacier. 

19th to 20th May 

• • • 

3-0 

(*• 

20th „ 23nl „ 

• • • 

6-2 

81 

23rd ., 25th „ 

• • • 

5*3 

10-8 

General mean 

• • ■ 

4‘b 

9*1 


A comparison of the motion of the upper and lower parts of the 
glacier gave on the lateral moraines 4*8 inches as the mean motion of 
the jeo in 24 hours in the lower part of the glacier, and 5*3 inches 
in the upper part, and in the middle of the glacier 9*4 inches as the 
mean motion for the lower part, ami 10 inches for the upper part 
of the glacier. The elevation of the foot of the glacier at the source 
of the Pindar is 11,929 feet, and of the theodolite station, where 
these observations wore made, was 12,946 feet above the sea. 

Wo have made mention of the snow-line or limit of perpetual 

snow, 1 which has, at times, given rise to eon- 
Ssow .me, siderablc discussion. The height at which 

precipitations of vapour fall to the earth’s surface as snow varies 
with the temperature of each particular place, and with the annual 
or even diurnal oscillations of the temperature. In Bhut&n and 
Sikkim the ordinary winter limit of snow is about 6,000 feet, and 
it is rare, says Dr. Hooker, for even three inches to remain on the 
ground as many days at 7,000 feet. 2 According to General Stra- 
chey, the height at which snow is cortnin to fall in Kumaon is about 
6,500 feet, and at an elevation of 5,000 feet it will not fail more 
than one year out of ten. The lowest level to which sporadic falls 
of snow arc here known to descend is about 2,500 feet, of which 
there a?c two authentic instances on record since the British occu¬ 
pation, the first in 1817 and the second in 1847. In the valley of 
Kashmir, at an elevation of 5,500 feet, the snow falls every year, 3 

*ThCM observations on the snow-line ere based on the ettiele in J., A. S., 
Ben., XV111., i, SB?, entitled, On the snow-line in the Himilaya,” bj Lieutenant 
B. Stracfaey, Engineers, on notes placed at my disposal by the same writer, ami 
on the woks of recent travellers. * Hotter. Quar. J,, Hart* Boa, VIL, 144; 

Griffith Boat. Papas, L, 236. 4 Moorcroft, EL, 107. 













or THS N0BTB-WB8TBBV PB07IK0KS. 


191 


and farther vest as low as 4,000 feet, whilst at least one fall of 
snow is recorded at Peshawar, which has an elevation of only 1,960 
feet above the level ef the sea. 1 Campaigning experiences daring 
the late war show that the winter snows descend to a very low eleva¬ 
tion in the valley of the K&bul river and at Kandah&r. If we 
follow the lower boundary of the winter snow on a mm»f ifa»n u it 
melts with the advance of summer, we at length ascend to a height 
at which the snmmor influence is insufficient to entirely melt the 
snow, and from which, as the season advances towards winter, we 
have gradually to descend in order to follow the line of snow. The 
line to which the snow recodes, and from which it again advances 
in one complete revolution of the seasons, is called the snow-line. 
The snow above that line is called perpetual snow, not as observed by 
Professor Forbes, that the continuance of snow at any spot implies 
that it never melts there, but only that some always remains unmelted. 

According to our best authorities, the height of the snow-line 

Observations in tfce on most southern exposures of the 
eastern Himalaya. Himilayan slope that carry perpetual snow 

ranges from 15,000 to 16,000 feet all along that part of the chain 
that lies between Sikkim and the Indus, whilst to the north 
towards Tibet it has a considerably higher elevation. Before pro¬ 
ceeding further we may observe, with General Strachey, that “ all 
estimates of the snow-line are, in the very nature of things, subject 
to no little uncertainty; for, independently of the variations of the 
seasons from year to year there are naturally considerable differ¬ 
ences in the level at which the snow lies on steep or slight slopes 
and on north or south exposures, between the latter of which a 
difference of as much as a thousand feet may at times be observed. 
Besides this, too, there is some practical difficulty in the 
observation of the snow-line, for the process of judging by the eye 
whether the snow upon one’s path and still more on contiguous 
mountain sides begins to exceed the bare spaces is neither easy 
nor snsoeptible of much precision. Hence the errors and uncer¬ 
tainty to be looked for in all our conclusions most be considerable, 
amounting no doubt to several hundred* feet” Dr. Hooker 
estimated the height of the snow-line on the most southern 
spurs of the snowy mountains in Sikkim to he at about 15,500 

> Bom. Qoog. Jour., X., 89. * Captain H.Btracbej, J. B. G. S.,XXXH. 69. 
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feet. 1 Of the peaks covered by perpetual snow, the elevation of which 
is noted in Dr. Hooker’s map, Chola, on the boundary between Sik¬ 
kim and Blmt&n, is tho lowest, (17,800 feet), and at the same time 
the most southern and the Chola Pass immediately to the south of 
the peak, and rising to 14,900 feet, ho found to be free from snow 
at the beginning of November. Somewhat further to the north, 
near Youngbong, the lower limit of perpetual snow was directly 
measured in September and found to be nearly 16,000 feet. To tho 
west of Kanclianjinga in eastern Nepil, the south-eastern descent 
from the Kombncho pass was found to be free from snow, a little 
from the summit, at the beginning of December, and on the northern 
approach the snow was supposed to become perpetual at about 15,000 
feet, though the fresh falls of the previous October forced Dr. Hooker 
to be in some measure guided by the people of the country in this 
estimate. On the ascent to the Wollnnchun or Wallungsum pass 
tho snow-line was again estimated, though under similar circum¬ 
stances of doubt, to be at 15,000 feet. The Pandit crossing the 
same pass, his Tiptala, on the 16th August, 1871, found it covered 
with snow," and Dr. Hooker on December* 31st, 1848, crossed 
“ with snow on both sides up to the shoulder.” 

The following are the results of trigonometrical measurements 

of the elevation of the inferior edge of the 
snow observed on spurs of the Tristil and 
Nanda Devi groups of peaks, made by General R. Strachey before 
the winter snow had commenced in 1841 :— 


Observations ia Kumaon. 


Point 

olwervod. 

Height of enow-line. 



1 

On south 
exposure. 

On west 
exposure. 

Mean. 

Remarks. 

Mo 1 ... 
2 ... 
8 ... 

4 *.. 

16,706 

17,007 

17,206 

16,347 

16,892 

14,898 

16,298 

16,061 

• • < 

These heights were celculated 
from observations made with the 
theodolite at Almora and Binsar. 
Tho distance of theee two placet, 
which served as a base, was obtained 
by measurement front a map of 
points fixed by the O. T. Survey. 
The elevations of the two ptael* 
wore taken from Captain Webb’s 
trigonometrical survey. 

. 

Mean «. 

16,666 

16,895 

f 16,174 
l 16,980 


j—-• - J-r - -■--- 

} HimOeyan Journals. • Reports, 1871, p 1: the hum appears to be 

derived from the WaUungeuingpta to the south: the pass itself has an elevation 

of 15,618feet »T, aTBL, Boa* XHIL, 1,524. 

* 
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The points 1, 2 and 8 are on ridges that ran prominently out 
in a south-westerly direction, from the great peaks of Trisdl 
G. (G. T. S.) same as Webb’s No. XI. and H. (G. T. 8.), same as 
Webb’s No. XII. The dip of the strata being to the north-east, 
the faces exposed to view from the south are for the most part very 
abrupt and snow never accumulates on them to any great extent. 
This will explain the difference between the heights at which snow 
was observed on the southern and western exposures, the groftnd 
having been less steep on the latter and better able to retain the 
snow; but in these plaoes it was in very small quantities, and had 
probably fallen lately, so that its height may probably indicate the 
elevation below which the light autumnal falls were incapable of 
lying rather than the inferior edge of the perpetual snow. It is 
further to be understood that below this level of 15,000 feet the 
mountains were absolutely free from snow, excepting those isolated 
patches that are to be seen in ravines or at the head of glaciers, 
which do not affect such calculations as-these. The point No. 4 
was selected as being in a much more retired position than the 
others, and is situated not for from the head of the Pindar river, 
between the peaks of Nanda Devi, I. (G. T. S.), same as No. XIV. 
of Webb, and of Tristil H. (G. T. S.) It was quite free from 
snow at 15,800 feet. On the whole, therefore, General Strachey is 
inclined to consider that 16,000 feet may be given as a close approxi¬ 
mation to the maximum height to which the snow recedes every 
year cm the most southern and external ranges in Kumaon. 

This result appears to accord well with what has been observed 
^ by Dr. Gerard in a visit made by him to 

the Shatdl pass in the Bisahr range ex¬ 
pressly for the purpose of determining the height of the snow-line. 1 
He reached the pass, the elevation of which is 15,000 feet, on the 
9th of August, 1822, and remained there till the 15th of that 
month. The southern slope of the range was generally free from 
snow, and he says that it is sometimes left without any whatever. 
On the top of the pass there was no snow, but on the northern 
slope of the mountain it lay as far down as 14,000 feet On his 
arrival Qua was falling , and out of the four days he was there, it 
rained and mowed for the greater part of three. The fresh mow 

* Toom L, 289-147. 

25 
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that fell did not lie below 16,000 feet, and some of the more 
precipitous rocks remained clear even np to 17,000 feet Dr. 
Gerard concludes that 15,000 feet is about the height of the snow¬ 
line on this range, but it will be seen that Dr. Gerard was there 
rather early in the year, and General Strachey, from what he heard 
from others who crossed the range later in the season, thinks that 
15,500 feet will probably be a better estimate, even if it should 
not be carried still higher. At the beginning of the month of 
July, Captain Gerard found heavy snow on the northern face of 
this. Bisahr range at about 15,000 feet, and the Kuniia pass, the 
elevation of which he states to be 17,000 feet appears never to be 
free from snow 1 Dr. Thomson* agrees that the estimate formerly 
made by General Strachey of 15,500 feet, which his subsequent 
researches led him to believe was a little too low for Kuniaon, is 
as nearly as possible correct for the Bisahr range. He adds— 
“ Captain Herbert, in his geological report, had fixed upon 15,000 
feet, which is a little too low even in the district of Bisahr, to which 
his estimute, 1 believe, refers. In the trans-Satlaj Himalaya, from 
the diminished amount of summer cloudy weather, the snow-level 
is probably a little higher.” The Chambu range and the Pir 
Panjal, south of Kashmir, both of which rise immediately from the 
low external sandstone hills, jnst enter, he tells us, the region of 
perpetual snow. The highest peaks of the former are about 
16,700 feet, and its mean height about 15,000 feet above the sen, 
and its snow-line will consequently be not far from 16,000 feet. 
Major A. Cunningham also places the snow-line on the most 
southern ranges of the Himalaya to the west of the Ganges at about 
16,000 feet.® 

When, however, we advance into the interior of the chain, 
Across the snowy after having once passed over any range of 
** a ® e * sufficient height to come within the limits 

of pe{petual snow, we invariably find that there is less snow on all 
such ridges of similar altitudes so that when we arrive at the Indian 
watershed, the snow-line has risen to about 18,500 feet, and on 
the summit of the tableland it reaches to an elevation of 20,000 
feet. Dr. Hooker obseryed this phenomenon in Sikkim, and bears 
testimony to the gradual rise of the snow line as we enter among 
'Jhid, II., 71. »Travels, p. 487. »ladik, pp. 73-V7. 
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the peaks covered with perpetual snow. Near Zemu, twenty milee 
north-east from K e nchmi jisgt, ha found little enow on eonth 
exposures at the beginning of July. A little farther in, shore Pha- 
fang, in the middle of the same month, the snow-line was supposed 
to be about 16,500 feet, end at the end of the month many plants 
were obtained it 17,000 feet Another ascent in the same 
vicinity about the same time did not carry our traveller to perpe¬ 
tual snow at 16,800 feet On the flanks of the Kaaoban-jhao 
broad summits were seen quite bare of snow at 18,000 feet Dr. 
Campbell 1 who accompanied Dr. Hooker on his return journey in 
September, notes that vegetation ceased at the foot of the Dankia 
pass at 18,000 feet, and there was no trace of it within 500 feet of 
the sQmmit on either side. There was no snow on the road as he 
ascended the north face nor as ho descended the south face, but it 
lay in patches amongst the rocks all the way on both sides. On the 
mountain to tho west of tho pass snow lay deep in hollow places, 
bat those may have had glacial ice in them though the surface of 
the snow was then smooth. The line of snow would here be 
19,800 feet, and further north in Tibet it rose to SO,000 feet. 
Bhorutso, on the 18th Ootober, had not a particle of snow on it at 
18 or 18,500 feet, whilst in tho Lachung valley in Sikkim to the 
south snow was lying at about 15,000 feet. Dr. Campbell adds:— 
u South of the Himalaya, the quantity of snow that falls is very 
much greater *ha.n in Tibet, and from the greater moisture of the 
air and cloudiness of the sky, it is not carried off with the 
rapidity of evaporation which obtains in Tibet, where yon do not 
find even a rill of water from the melting snow. Besides in 
Tibet the snow foils in light, feathery .skiffs, and not in flakes. 
I believe that the lowest know-line we saw on the mountains to 
tile north of ns in Tibet most have been upwards of 92,000 foot. 
On the range, which, comparing them with Bhorntoo, 

most be 20,000 feet at least, there was not a particle of snow.** 

Wo have the results of General Straehqy’s experience for 

Knmaon and GarhwiL Towards the end 
Kuraa. 0 f August, 1848, he crossed the Baijiking 

pass leading from Bilam to Jnhdr on a subordinate ridge between 
the Nsndsket sad Fsnohackfili peaks. Although tins pass has an 

* J„ A. flL, Ban., XXV., Ml. 
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elevation of about 15,400 feet, not o vestige of snow was mot with 
on the ascent from the south-east, and only a very small patch 
romainod on the north-western face, and indeed, in no considerable 
quantity, up to 17,000 feet. The vegetation on die very summit 
of the paw was far from scanty, though it hod already begun to 
break up into tufts, and had lost the character of continuity it had 
maintained to within 500 or 600 feet of the top; but many species 
of flowering plants, all evidently flourishing in a congenial climate, 
showod that the limits of vegotation and regions of perpetual snow 
were still far distant. This place is within ten to fifteen miles of 
the most southern border of perpetual snow. The Unta-dbfira pass 
lias an elevation of abont 17,300 feet, and lies to the north of the 
groat jieaks nearly at tho crest of the watershed. There was no snow 
along the southern ascent to this pass, at the top of which General 
Btrachcy nrrivod in September, 1843, in a little drizzle of rain that 
at lost turned into snow. Tho ground was quite free from snow, 
boing worked up into a deop black mud by the feet of the cattle 
that had crossed it. There was, however, on tlio north side of the 
pass an accumulation of snow some little way down, extending per¬ 
haps 200 feet, apparently tho effect of the drift through tho gap in 
which the pass lies. No snow was seen on the bills on either side 
within some few hundred feet, and the snow-line was certainly 
above 18,000 foot. 'Vegetation reached to within 300 or 400 foot 
of the summit. 

* The Chor-hoti pass (18,000 foet) and tho Marshak pass, (18,400 
^ H feet), both to tho north of Nlti, have a position 

relative to the great snowy masses nearly 
similar to Unta-dbum. The Marshak (mss was crossed in July by 
General Strnchey, a rime rather too early to judge fairly of the 
snow-line, which is also obscured by tho presence of a glacier that 
fills up the valley by which the pass is approached. 1 On the Chor- 
hoti pass in September there was not a vestige of snow on any part 
of flo southern face of the ridge that the route crosses, but on tho 
north face was a patch that was plainly perpetual, descending some 
Imndred feet to a glacier which was connected with that just men¬ 
tioned to have been crossed at Marshak or Balehak. The snow-line 
was, therefore, here no doubt near 18,500 foot The Kyungar and 
This expoditiuu is apparcutly icfuawi to in J n A. B., Ben., XIX., 79. 
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Balchha passes, each about 17,500 feet in elevation, and both lying 
to the north of the Unta-dhura pass, were equally free from snow 
on their southern faces in September, small quantities only being 
found on the northern aspects. The highest points on the ridge, over 
which the latter of these passes leads, only just exceed 18,000 feet 
in elevation, and in fact it does not come within the limits of per¬ 
petual snow, nor does it appear snowy when viewed from the Tibetan 
plain to the north of it The vegetation on all these passes reaches 
to about 17,500 feet. Lieutenant Weller visited the Balchha pass 1 
on the 1st June, 1842, and found “ towards the top of the ascent a 
tolerable quantity of snow, but in detached portions.” The Ldkhar 
pass also, to the north of Unta-dhiira, was crossed by General 
Stracliey in September. It has an elevation of about 18,200 feet, 
and was found free from snow on both sides, as well as the Jainti 
ridge some 200 feet higher. This latter is, however, a somewhat 
detached spur, and the snow-line was manifestly near, for unbroken 
snow could be seen in more sheltered places considerably below this 
elevation. General Stracliey thinks that, on the whole, 18,500 feet 
may be considered a fhir average height of the snow-line in this 
locality. Lieutenant Weller crossed the Unta-dhiira pass at the end 
of May, and found more soil than snow visible, whilst snow was 
scattered thinly on either side, but the northern slope presented one 
unbroken sheet of steep snow. 1 In September (28th) Captain 
Mnnson found the lost ascent to this pass quite free from snow. A 
detached peak, Lanjar, a little to the north oi the Niti pass, and 
having an elevation of 18,400 feet, was found by General Strachey 
nearly quite free of snow having only a patch lying in a ravine on 
the north side of the hill. Two other peaks near the Balchha pass, 
seen from Lanjar, having an altitude of 18,100 and 18,200 feet 
respectively, were also quite free from snow, so far as could be 
ascertained at the distance. Mr. J. H. Batten, who visited the Niti 
Pass in 1837, found it free from snow, of which the first heavy fall 
did not occur till the lltib of October.* 

In the more western part of the mountains the authority of the 
Gerards, of Dr. Thomson and of Major A. Cunningham comoide in 
fixing the snow-line at much about th« sqme level as that just 
assigned to Kumaon. Captain J. D. Cunningham also accepts 
* J., A. 8., Ben., XIL, 87. • Ibid., XII., 87. * Hid., V1L, 816. 
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the remits of General Strschej’s observations. In upper Ennaor 
Captain Gerard 1 found a little snow on either side of the Kyu- 
WmniBm brang pass (18,800 feet) in July, bat none 

on its summit, and the snmmits in the neigh- 
bonrhood, though attaining a height of 18,000 or 19,000 feet, 
were only just tipped with snow. 1 The Gangiang pass, also 
18,800 feet and lying a little farther to the west, was snowy 
for the last few hundred feet at the end of the same month. The 
Kyubrang pass is on the Indian waterparting, and the Gangtang 
pass a little within it, bat both the observations were made before the 
snow-line had attained its maximum elevation. The gradual dee- 
oent of the snow-line as we advance southwards is shown by the 
feet of the Charang pass having an altitude of only 17,400 feet, 
and lying between the passes above named and the Bisahr range, 
being said to be never free from snow, though early in July it had 
already melted up to 16,300 feet North of the Satlaj, under the 
peak Leo Porgyul, the surface was found to be free from snow in 
October up to 19,000 feet or even higher, while west of that river 
on the Manirang or Rupak pass, having an elevation of 18,600 feet, 
the summit was covered with newly fallen snow at the end of 
August, showing that the level of perpetual snow was nearly at its 
maximum. 8now was, however, met with on the rood to the pass, 
but this was due to avalanches and drifts and to the feet of the road 
lying in a deep glen. Dr. Thomson, who visited the K&rakoram 
pass in August, 1848, estimated the snow-line on the journey back 
to SAser at 17,500 to 18,000 feet but to the northward and east¬ 
ward it was much higher, probably not less than 80,000 feet.* 
Trotter* also notes that the KArakoram pass (18,550 feet) is always 
free from snow in summer, whilst the Saser further south is seldom, 
if ever, free from snow. 


Regarding the height of perpetual snow on the tableland of 
* western Tibet Captain H. Strachey is still 

Wsdam the best authority. He writes:—“from a 

series of minute observations on the snow-level, made during two 

yean, in the course of which I crossed twenty-five passes elevated 

from 15,000 to 19,000 feet at various seasons between the and of 

* Toois la tin Himflsya. XL, 78,117,188,848: Amount at Kmaawor, 187-8. 
•Thuds, p. 487. 'Report, p. 11. 
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April and the beginning of November, I have arrived at the follow¬ 
ing conclusions. The snow-lino in the central and northern parts 
of west N&ri attains an oxtremo height of nearly 90,000 foot It 
lowers on approaching tho Indian Hiindlayo, and on tho southern¬ 
most parts of the Indian watershed descends perhaps as low as 
18,000 feet.” The mountains undor 90,000 foot in height in the 
northern and more open parts of the tableland will, he adds, be 
almost entirely denuded of snow during the latter part of the sum¬ 
mer. General Strachoy, during his visit to the tableland north of 
Garhwfil during September, 1818, found snow only in patohes in 
sheltered ravines, but tho highest summits in the district through 
which he passed were only 18,400 feet Perpetual snow was not 
found on any of the hills between the Indian water-parting and 
the Satlaj. The height of the snow-line on tho south faee of the 
peak of KailAs was observed in the month of September by means 
of a theodolite, and found to have an elevation of nearly 90,900 
feet, and the altitude of a peak on tho mge between the Satlqj and 
the Indus which was only tipped with snow in August was in liko 
manner determined to be 90,800 feet above tho sea: so that, making 
a fair allowance for the difference between the northern and south¬ 
ern exposures, the mean snow-line was in both cases about the 
same. The limit of snow on the P&mir is reported to bo between 
16,000 and 17,000 feet and on the Aldi Pdmir about 14,000 feet. 

Throughout Kumaon and Garhw&l there aro several lakes, but 

tho chief in size and beauty occur in par- 
gana ChhakhAta, tho Westmoreland of 
Kumaon. These are known as Naini, Bhim, Sit, Naukuchiya, 
Malwa, Khurpa, Sukha, Sariyo, Khuriya, Ac., w’th the affix ‘fcfT or 
‘lake’ attached. The following table gives some information regard¬ 
ing the principal lakes:— _ 


Name. 

! 

Height above 
ice-level. 

Greatest 

length. 

Greatest 

breadth. 

Greatest 

depth. 

Approximate 

area. 

Naini Til 

Bhim Til 
NaaknchiraTU... 
Malwa Til ... 

msm 

Feet 

4,733 

6,530 

8,130 

4,4S0 

Feet. 

1,618 

1,490 

3,270 

1,838 

Feet. 

•8 

87 

183 

137 

Square feet. 

6,149,000 

4,900,000 

4,849,600 

4,909,800 


1 Approximate measurement*. 
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It has boon suggested that tliosc lakes were fanned by glacial 
action, bat Mr. Ball in a recent paper 1 combats this view, and 
assigns their existence to landslips which closed up the valleys in 
which they occur. Bo this as it may, they form one of the most 
remarkable and beautiful features of tho Lower Hiindlaya in 
Kuuiaan. The lake of Naim lies in a valley which runs about 
north-west and south-east, and is surrounded on all sides except the 
oast by lofty ridges, Slier-ka-danda, China (8,5G8 feet), Deopdtha 
(7,989 feet), and Ay&rjt&tlia (7,721 feet). Bliim T41 lies in a 
comparatively open valley with a bill to the south of the lake rising 
somo 1,800 foot above its level. Further east in the same valley is 
Naukuoluya Till, occupying a hollow in tho slope, and without any 
remarkoblo lulls around it The Sat Till or seven lakes, lie within 
a cirolo of Mils between Bliim Tal and the valley of the Naini Tal 
river, and Malwa Til lies to the north of Bliim Till in a deep valley, 
the sides of which rise up abruptly from tho level of the lake. 
The only lakes of importance in Garliwul are the Gudiyar Til in 
potti Dosauli Malli and Diuri Tal in patti Kaliphut Malla, neither 
of which oan compare with the Kumaon lakes in size or beauty. 

* Boa, Geo. Bur., XI, 3, p. 174. 
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Meteorology . 1 

CONTENTS. 

Preliminnrj sketch of climate. Contrast between the eastern end western 
parts of the plain and the Hlmflaya. Radiation, solar and nocturnal. Temper- 
attire :—Diurnal and annual ranges,—Vertical decrement,—Height of snow-line. 
Pressure and winds :—Barometric tides,—Mountain winds,—Annual variation of 
pressure,—Monsoons. Humidity :—Vertical distribution of vapour,—Relative hu* 
midity,—Cloud. RainfallDistribution on plains and on the Himilayan slope,— 
Annual variation,—The winter rains,—The monsoon rains. 

The climatological conditions of these hill districts are a most 
important element in their physical geograpby y and will therefore 
require to be treated at considerable length. An exhaustive discus¬ 
sion of the meteorology cannot yet be attempted, bat sufficient data 
have already been oollected to serve as a basis fora general descrip¬ 
tion of the climate, and at the same time to throw some light on 
several of the more interesting problems of meteorology. In this 
latter respect the Himalaya, on account of its less distance from 
the equator and its greater elevation, presents many points of 
advantage as compared with the Alps and other European moun¬ 
tain systems ; and already some important general conclusions 
regarding the physics of the atmosphere have been drawn from the 
observations that have been made in it The mere statement of the 
fact that nearly all the snowy peaks and most of the passes over 
the Indian watershed stand above the lower half of the atmosphere, 
and thus completely ent off all communication between India and 
Central Asia, except in the upper strata, indicates how much regard¬ 
ing the general movements of the atmosphere may be learnt from 
observations taken in India and the Himalaya. 

Of late years, a good deal has been done in the way of collect¬ 
ing trustworthy meteorological data for the mountain zone by the 
establishment of Government observatories at certain points. The 
places where observations are made at the public expense most 

1 Written by Mr. 8. A. Hill, Meteorological Reporter to thu Government of the 
Nofth-Woatem horinw and Oudh, tor this volume. 
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always, however, bo few, and it is desirable that more should be 
done in the way of enlisting the services of rolnnteor observers. 
Temperature and rainfall observations are now made at many tea- 
gardens in Kumaon; but, as a rale, so little attention is paid to the 
hoars of reading, the exposure of the instruments, and the continuity 
of the registers, that the results are of no valuo for scientific discus¬ 
sion and comparison. By far the most important of the observations 
taken in the north-west Himalaya, prior to the establishment of 
regular observatories, were those collected by Lieutenant (now 
General) B. Strachey, of the Bengal Engineers, in 1848 and 1849. 
Some of General Strachey's deductions from them have been given 
to the world in the Proceeding* of the Royal Society and the Journal 
of the Asiatic Society of Bengal; bat others have not yet been 
published, though they were long ago embodied in a work on the 
u Physical Geography of the Himalaya” that has been placed at the 
disposal of the compilerof this volume. Considering the scanty nature 
of the materials General Strachey had to work with, the conclusions 
arrived at were wonderfully accurate ; and though some of them were 
oppo§dl to the generally received opinions of the European meteoro¬ 
logists of the day, they have been confirmed in almost every respect 
by the more extensive data subsequently obtained from the HiinA- 
layan observatories. 

In the following pages a somewhat detailed discussion of all the 
data available for meteorological inquiry will be given after a brief 
general sketch of the climate. The several elements of meteoro¬ 
logical observation will be taken in the natural order of cause and 
effect, commencing with solar radiation and afterwards passing on 
to temperature, barometric pressure and winds, and the distribution 
of vapour and rain. 


The order of the three seasons on the plains of Upper India— 


Sketch of climate. 


the cold, the hot, and the rainy—is now well 
known even in Europe. After the close of 


the iguns at the end of September or beginning of October the 
sky is serene and the atmosphere trampmt Owing to the 
absence of cloud and the rapidly diminishing proportion of Hater 


vapour, the air is also very dlathermanous; that is, it permits the 
free passage of heat from the sun tq the earth in the daytime, 
and in the calm nights that prevail at this season the radiation of 
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bent into space goes on so rapidly that the earth’s snrface and the 
air resting on it become very cold before morning. The months of 
October and November are thus characterized) not only by dear 
skies and cobus, bat by a great temperature range and heavy dews 
at night. These conditions prevail through the greater part of 
December, and towards the end of that month and in the beginning 
of January, the exposed thermometer sometimes falls 10 degrees 
below freezing at places as for down the plain as Allahabad and 
Benares. In the Panj&b it is much colder, and there the shaded 
thermometer sometimes reaches the freezing point. 

About the end of December and in January and February, how¬ 
ever, clouds often interfere with the free radiation of heat at night, 
and the daily range of temperature for these months is 1ms, on the 
average, than that of November. Some rain usually falls at this 
time of the year, especially in the Punjab and the higher districts 
of the North-Western Provinces. In March and April the tem¬ 
perature rises rapidly, especially at a distance from the mountains, 
and the air becomes extremely dry. Hot winds from the west or 
north-west blow down the valley of the Ganges and rapidly change 
the appearance of the whole country from that of a highly culti¬ 
vated plain to n parched and sandy desert, almost the only green 
things left being the groves of mango trees. In April, the daily 
range of temperature over the plains is at- a maximum, exceeding 30 
degrees in most parts of the North-Western Provinces and the 
Panj&b. The nights are still tolerably cool, though in the day¬ 
time the thermometer ranges as high as 110' F. or even higher 
sometimes. 


During May and the first half of June the temperature continues 
to increase, though much less rapidly than in March and April, until 
by the 15th or 20th of June, if the periodical rains have not com¬ 
menced, the temperature is probnbly higher in North-Western India 
than anywhere else in the world. In the North-Western Provinces 
the shaded thermometer has only been known to rise once or twice 
above 120°F., bat in the Panjab temperatures as high as 123° or 
124° have been recorded. The days in June are thus only a few 


degrees hotter than those of April; but, as the rainy season 
approaches,the rangcof temperature diminished and the nights become 


insufferably hot and close. 
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Bain seldom falls in the hot weather, the falls that do oocar 
generally taking place daring thunderstorms. About the middle 
of May, however, the quantity of water vapour in the air begtn§ to 
increase rapidly, betokening the approach of the rainy season. This 
vapour is probably brought by the prevailing south-west upper 
current of the atmosphere which seems to descend gradually until it 
merges with the surface sea winds of the Bay of Bengal and forms 
" the south-west monsoon'* or prevailing wind of the rainy season. 
In Northern India the lowest strata of the sea winds are deflected from 
their normal course by the mountains and directed towards the seat 
of highest temperature in the Panjab, thus appearing as east or 
south-east and not os south-west winds. Along the foot of the hills 
these easterly winds are felt occasionally by the middle of May, 
when the quantity of vapour in the air first begins to show signs of 
a rapid increase. 

During the latter half of June the sea winds increase in strength 
and gradually advance along the foot of the Himalaya, until, by the 
beginning of July, the rains have usually set in all over Northern 
India. In ordinary years rain continues to fall, not steadily but 
with frequent intermissions or “ breaks,” until about the end of 
September, when the easterly winds cease, except close to the hills, 
where they last a month longer, and are succeeded by calms or fee¬ 
ble currents from the west. In the Panjib the rains begin later, 
ore lighter and more intermittent, and end sooner tlian in the North- 
Western Provinces, and the length and intensity of the rainy sea¬ 
son increase regularly as we approach the sea in Bengal. During 
the rains the temperature averages about 85° over the greater pari 
of Northern India. The daily range at this time varies from 8 to 
12 degrees, being greatest in the driest districts. 

The extremes of heat and cold are much greater in the Panj&h 
and the upper part of the North-Western Provinces than in 
Bengal, for two reasons—the greater distance from the sea and 
the higher latitude. On account of its proximity to the sea 
and its heavy rainfall, Bengal is moist and cloudy at all seasons 
compared to the Fanj&b. This condition of the atmosphere, by 
retarding the radiation of heat, renders the climate of Bengal 
more equable than that of the Panjib, just as an insular climate 
is more equable than a continental one. Again, the latitude of 
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die Panjab, whicli is 7 or 8 degrees higher than that of Bengal, 
causes its winters to be much colder and its summers much 
hotter. At first sight it seems anomalous that a place should be the 
hotter the more distant it is from the equator, at any season of die 
year; but when it is borne in mind that the quantity of heat 
received from the sun is directly dependent upon die length of die 
day as well as on the elevation of the sun above the horizon, the 
anomaly disappears. Various madiematical physicists from Halley 
downwards, including Poisson 1 and more recently Meech, 1 have cal¬ 
culated the total heating effect of the sun in different latitudes during 
a day or other given period of time. The latest investigation of this 
kind has been made by Wiener* of Carlsruhe, who finds that while 
the maximum of heat for the whole year falls on the equator, the 
maximum for the 21st of June is at the north pole, where the sun 
remains above the horizon for twenty-four hours, and has an altitude 
of nearly 23| degrees for the whole of that time. In the summer 
half year, from equinox to equinox, most heat falls on a zone about 
25north of the equator, and during the three months nearest to the 
summer solstice—that is, from the 7th of May to the 6th or 7th of 
August, the zone of greatest heat lies about 41°N. The total heat 
received during these three months by an area in latitude 40° or 
41 °N. is more than a fifth greater than that which falls on an equal 
area at the equator. The actual increase of temperature produced is 
much more than this, for the mean temperature is determined by the 
balance lietween the gain of heat during the day and the loss at 
night. When the gain of heat from the son at any place is greater 
than at the equator, on account of the length of the day, the loss at 
night must be correspondingly less. 

This excess of solar heat in summer, together with the dryness 
of the air and the absence of cloud, seems to account for the exces¬ 
sively high temperature of June and July in the extreme north of 
the Panj&b and on the plains of Yirkand and Kashgar still farther 
north. In the moister zone of the mountains, the direct action of 
the sun is less observable; bnt beyond the Indian watershed it is by 
far the most important factor in determining the character of the 


seasons. 

» Tkrorie do Im CkvUmr, 1885 edition, page 478. • SmMmmimm CvtUrU 

bmtivo* to KnokUdot, Vol. IX. * Zrlttckrtfl dvr Oeiterretohuehc* 0**U- 

tekv/t fir Afetwrolvjf'ie, Bund XIV, page 133. 
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Regarding the succession of tlie seasons in the mountain zooe^ 
Oenerul Struchey says :— 

“The same general sequence of the seasons takes place in the 
mountains as in the plains. Here, however, every altitude has its 
own special temperature, from the lower valleys where the heat is 
still overpoweringly great, to the regions of eternal frost; but at 
all elevations in summer the force of the sun’s rays is excessive. 
The summer rains, too, gradually diminish in strength as we move 
along the chain from east to west, being at their maximum in Sik¬ 
kim, but still being felt slightly on the ranges north of Peshawar. 
The heaviest falls invariably take place on those portions of the chain 
most exposed to the south ; increasing in amount up to a certain 
bright [not very exactly determined, but probably about 4,000 
feet]; at the same time every high and continuous ridge most 
sensibly diminishes the supply of rain that fiills on tile country 
to tiie north of it, and we find, as we approach the Indian 
watershed, that the quantity is very small, and that the 
monsoon only just drops a few partial showers on the southern 
border of Tibet. The winter, as may be supposed, is extremely 
rigorous on the summit of the table-land ; and at this season, 
or in spring, the only important precipitations of moisture take 
place in the form of snow, but they are exceedingly small in 
quantity.” 

The reason why every altitude has its own special temperature 
is that the air is warmed chiefly by contact with the hot ground on 
which it rests, and but little by direct absorption of the solar rays. 
The air in contact with the ground, expanding ind becoming less 
dense, rises up, but in doing so its heat is rapidly converted into the 
work of expansion ; the result being that the temperature o" the 
upper strata can never rise so high, on the average, as that of the 
air near the ground. Dry air, if heated only nt the lx>ttom, would 
lose 1 degree Fahrenheit for every 163 or 134 feet of ascent. In 
moisf air that is precipitating rain, and thus being warmed by tho 
latent heat of the condensed vapour, the rate of decrease is much 
less. The rate actually observed, both in balloon ascents and on 
mountain sides, is less than that calculated theoretically ; because 
even dry air is to some extent wanned directly by the sun’s rays, 
while air saturated with moisture has a very considerable absorbing 
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power. On monntain slopes also the tenii>crat«re fulls less rapidly 
than in the free air over tlie plains—at all events for the first nine 
or ten thousand feet of ascent, the reason being that the air is 
heated by contact with the mountain sides. 

No data at present exist from which the avenge intensity of 

solar radiation, and its variations from time 
to time, can be estimated with any approach 
to exactness. Any deductions made by passing front radiation to 
other meteorological phenomena must therefore to a great extent 
be based on theoretical considerations. 


The instrument hitherto used to measure the intensity of the 
sun’s heat luis been a maximum thermometer with a blackened bulb 
surrounded by a thin glass case more or less completely exhausted 
of air. If the exhaustion were perfect, the temperature of the 
instrument would be determined by radiation to and from surround¬ 
ing objects; including under these the glass case of the instrument 
which is in contact with the air, the sun, the ground, the clouds, 
and the open sky. Wero solar thermometers all made exactly alike 
and exposed under absolutely identical conditions, the excess temper¬ 
ature of the instrument above the contemporaneous temperature of 
the air would be a measure of the excess of radiant heat falling on 
it from objects above the horizon over that which passes away from it 
in an upward direction. The following table gives the average value 
of this difference for each month at six stations. Corrections have 
been applied as far as possible for differences of instrument and 
exposure, except at Delira, for which the corrections are not 
known:— 

Jt—Monthly mean imn temperature of'the eolar thermometer above 

the maximum in shade. 
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If the airwere-absolutely diathennanous, the altitude of the sail 
above the horizon and the vertical thickness of the atmosphere 
above the place of observation should have no effect upon the 
temperature differences in the table, which should therefore be the 
same for all the stations and for every month of the year. But the 
air having Borne absorbing power, the differences should be greatest 
when there is least air for the sun’s rays to pass through ; that is, 
at the highest stations and in the summer months. Up to Chakrata 
the excess temperature of the solar thermometer does increase with a 
fair degree of regularity j but it appears to be less at Leh than at 
Chakrata, contrary to all theory. There is also no regular increase 
apparent in the heating power of the sun as the season changes from 
winter to summer. The truth is that the indications of the black- 
bulb thermometer are affected by so many disturbing causes, that 
after all possible corrections they are of little or no value for inter¬ 
comparison ; though with the same thermometer, at the same place, 
and under absolutely constant conditions of exposure, the figures 
for one year may be to somo extent comparable with those for 
another. 

The results of observations with the nocturnal radiation thermo¬ 
meter are even more unsatisfactory, owing to differences in the 
height of the instrument above the ground and in the nature of the 
ground surface itself, whether grassy or bare. 

II.—Monthly mean depression of the grass thermometer below the 

minimum in shade. 


Stations. 

i 

>-» 

i 

March. 

April. 

1 


►» 

*3 

46 

! 

a 

£ 

October. 

e 

a 

li 

z 

• 

a 

• •: 
$2 
a 

Tear. 

Chakrita, 

o 

9*5 

• 

6*5 

O 

7-2 

H 

• 

6-2 

• 

60 

0 

8*1 

0 

0 

5 -C 

• 

8*8 

0 

9*8 

O 

11-0 

0 

7-2 

Rftnikhet. 

14*5 

18*6 

13*9 

18*8 

•Taj 



1*1 

8*9 

18*5 

17*8 

19-1 

13*3 

Dehra X. 

4*4 

4*4 

4*9 

4*7 

4*8 

8*6 

8*2 

to 

3*3 

3*6 

4*8 

4*6 

8*8 

Roark**... 

6*8 

6*8 

6*4 

6*3 


8*5 

3*4 

3-9 

3*9 

8*3 

7*3 

6*3 

5*3 

Bareilly... 

7*0 

7*5 

8*0 

10*0 

10*6 

8*8 

4*8 

8*8 

8*4 

5*4 

8*3 

8*0 

7*1 


The figures in table 11. serve to show that the depression of the 
nocturnal radiation thermometer below the minimum in shade is leas 


in the rainy Beeson than in the dry, and that both at the hill stations 
and on the open plain the nafrigeratien of the earth’s surface during 
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the night in probnhly greater tluin at Debra, whore the observatory 
hi situated in a well-wooded park. They do not throw any light ou 
the question whether the ground.surface cools more rapidly at night 
on mountain tops or on the plains ; though it is probable that in 
the dear, calm nights of the cold weather the difference) if any, is 
in favour of the plains ; since there the air cooled by oontact with 
the ground remains in contact with it, whereas ou the mountains 
the cooled air constantly drains away, and is replaced by wanner air 
from the surrounding free atmosphere. 


it has been already stated that, in tho western Himalaya, every 

elevation has its characteristic mean annual 
temperature. Each elevation has probably 
also a distinctive form of variation of temperature during the year, 
and tho daily variation is different at different altitudes, in range if 
not in general form. 


For a proper discussion of the distribution of temperature in a 
hilly country a very largo number of observations would in most, cases 
be requited ; and these .should be made at places chosen so as to 
be at nearly equal distances from each other vertically, and at the 
same time fairly distributed in latitude nnd longitude. On the 
southern slope of the Himalaya it fortunately happens that differences 
of latitude nnd longitude make but. little difference in the mean 
annual temperature. Tho soa-level values of the mean temperature 
at the Sub-Himalayan stations from Lowet Asum to Amb&la 
all lie between 7(5 and 78 degrees Fahrenheit, and the tempera¬ 
tures of places at idiout 7,000 feet elevation along the whole range 
from Darjiling to Marri in the north qf the Punjab do not differ 
more than 2 or 3 degrees. 

Both along the plains and at the level of the hill sanitaria 
the highest mean temperatures are found to characterize the 
regions lying between the Kali and Satlaj rivers. The chief 
reason for the great uniformity of mean temperature at the 
same elevation that prevails over the whole Himalayan region— 
that is to say, through more than 7 degrees of latitude and 17 of 
longitude—is the greatly increased heat of summer in the north¬ 
west as compared to the east. In Bengal and Sikkim the sun’s rays 
when most intense are to a great extent cut off by cloud, whereas 

27 
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in the PanjAb and the north-west Himalaya the winter is almost if 
not quite aa cloudy as the rammer. For these reasons Duijiiing 
has very nearly the same temjieratnre in January as Simla, 
Chakrata, or Mussooree, while in May and Jane it is seven or eight 
degrees cooler. The comparatively low temperature of the summer 
at Darjiling renders the mean for the year nearly two degrees lower 
than that of Marri in the extreme north-west, though the effect of 
latitude is apparent in the low temperature of Marri in January. 

On account of this uniformity of temperature a small number of 
observations, at places chosen specially with reference to height above 
the sea, will enable us to ascertain the most important feature* of tem¬ 
perature distribution in the Himalayan districts of the North-Western 
Provinces. The following table gives the mean monthly temjier- 
atures of twenty-one places, including the two stations on the plains 
that were given in the previous tables. All the other places except 
DharmsAla lie in one or other of the thro© districts of Kumsum, 
GarhwAl, and Delira Dun, or in parts of Kuniiwar, Lai ml, and Ladilk 
to the north of Dehra Dun. The monthly means from a Government 
observatory at DharmsAla in the Punjab have been inserted, though 
tiiis station lies nearly two degrees west of Dehra Dun, because it 
was considered desirable to have some trustworthy figures for places 
about 4,000 feet above the sea; and the only other station near that 
altitude is HAwalbAgh in Kurnaon, for which we have but one 
year's observations. 
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BIHAI.ATAK DISTRICT* 


AulhorUic* for Ike a/tore table. 

Bamqut : Register* of tin Government Meteorological Observatory, 1889 to 1179 


Rijobkkk : 

Ditto, 

ditto, 

1868 „ 1879 

Dll A KM* 1 LA : 

Ditto, 

ditto, 

1871 . 1873 

lUMIKUKT : 

Ditto, 

ditto, 

1871 H 1679 

Chakkata : 

Ditto, 

ditto, 

1869 „ 1879 

I Jill: 

Ditto, 

ditto. 

1871 „ 1377 

DKIIRA : 

Registers uf the Oliservntoiy at the 0. T. 1 

Survey Office, 1868 1879 


Maini Tai, : IWgintcrN of Government OUwrvalwy, l(W1 to IH6t»; Mid observations 
by Dr. r*ync in 1851 *54, given at |«ge 496 of the third volume of 
the Itrvmlt* «/ a SeirmtiJfe Jiisvivn tv India mad High Atim, bj the 
broUkm ttehlngiutwcit. 

Mumootgis(l): Acoonbiof nn oWrvatury nt Habit Khldiss School for 1877-80; 
somewhat fragmentary. 

(2) : November to April, Kir A. Waugli’e and Mr. Mackiniion's obser* 
vatiou* in 1853*36, aim*one year**olwervatioo* from Dove's table*; 
Muy to October, ob«ervationa at the Survey Office for 1866*79, fur¬ 
nished by Ur. Hennessey, P.R.8. 

I.amoaur : ttcgiNtcm kept at the Convalescent Hospital in 1832*54, and 1866*67. 

Observation* for the three years 1877*79 have been communicated by 
the medical officer in charge, bnt the means deduced from them 
appear to lie 4 or 5 degrees too high. 

LSI: rigut —Otleattm Jvmrml tf jVatvrml Ifistvrg, Vol. VI., 1837*38. 

A lx oka : Observations at the Regimental Hospital. 1852*54 and 1886*69. 

IMwalkaOU : Schbigintwclt, page 494, on authority of Mr. Batten; year unknown. 

LohcohIt : (Holland's Orvtvgg v/ Kttmmv*. (iage 179: parte of 1890, 1831, 1894, 
and 1833, 


Kakhomo : Schlagfatweit, page 313; 1855*36. 

Kakam : Cmmingimm’s Laddk, pngc 1811827*28. 


KriTf Vallkt : Ditto, page 183 ;* 1846. 


0RISAGAK: 
Pat si 
Xrrt: 


) Manuecri|it observation* by General Stmchey and hie brotlmre, 
j 1847 - 49 . 


The figures for (he ftgnlar meteorological obeervatones (printed 
in email capitula in table 111.) aud those for the observatory at 

tRennuimtcd from tlie maxima and minima and corrected by mean* of Die obeer* 
VMikxm nf tlmknUa ami Lch. 'Recomputed ami corrected by lim I.*U 

iheratkei. 
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the Survey Office, Unsworn, ore either directly calculated from 
observations at 4 a. M., 10 a. M., 4 F. M., and 10 P. H., or have 
been corrected to represent the means of observations taken at 
these hoars. They probably differ very little from true daily 
means. The mean temperatures for the other places have been 
calculated in various ways, and many of them are open to consider¬ 
able doubt 

The mean annual temperature diminishes pretty regularly as 
height increases. In the table there are only two exceptions to the 
rule that the higher a place is the cooler it is. It will be seen also on 
comparing places of nearly equal altitude and not very far apart that 
the highest temperatures belong to those which, lying behind the outers 
most high ridge, are subject to a much smaller rainfall than stations 
situated on the ridge or in valleys opening out to the south and 
exposed to the full force of the rainy winds. Thus BAnikhet and 
Alinora are too hot in comparison with Naini Tal. The difference 
in temperature as well as in humidity between places situated at 
equal heights on the outer and inner ranges of Kumaon is suffi¬ 
ciently great to lie. easily recognisable without the aid of instru¬ 
ments, and is well known to all who have ever resided in the 
hills. The variation of temperature between the hottest and coldest 
months and the daily range of the thermometer are also greater, 
as a rule, in the interior than on the outer hills, owing to the larger 
proportion of cloudy sky and greater humidity of the air in the 
latter region. 

Both the diurnal and the annual range of temperature decrease 
on ascending from the plains up to a height of 6,000 or 7,000 feet, 
and beyond that they again increase, their greatest values being 
attained at the highest stations where observations have been made. 
These places, however, lie to the north of the Indian watershed, 
where the humidity is doubtless less than on the southern side, 
and the observed ranges of temperature am probably higher than 
they would be at equal altitudes on this side of the snowy range. 
Moreover, the aonual range in Tibet and Ladak is greater thaq 
on the Indian side of the diain on account of the difference of 
latitude, as has already been pointed out. In table IV. the daily 
and yearly ranges of temperature at twelve places are compured, 
and from it these relations will be readily seen. 
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IV.—Mean diurnal and annual ranyet of temperature at places 

in the Himalaya . 


Pbice. 


Rnwilly 


Roorkee 

•• 

Itelira 

••• 

PlmnnHttlA 

• •• 

M uiiHoort't*, 

(»>. 

Kiiiiklict 

.. 

MiUMioree, (2), 

Chakrita 

• • 

Uiidtur 

• •• 

Kanam 


Leh 


Spiti 




The table shows clearly that tlie minimum range for both day 
and year is reached at Kunikliet and the lower Mussooree station— 
that is, about 6,000 feet above the sea. The dependence of the 
diurnal range upon the humidity of the air and the projiortion of cloud 
at each station is distinctly brought out in the variations from month 
to month. At all the stations but Leh and the Spiti vulley, which lie 
beyond the snowy mountains, the months of the yenr which are 
diiest in India—April and May—have the largest daily thermome¬ 
tric range, and the most humid months—July and August—have 
the smallest. There is a secondary minimum of temperature range 


coinciding with a maximum of humidity in January, and a second¬ 
ary maximum in the dry and cloudless month of November. At 
where the most frequent precipitation of moisture daring the 
year takes place in winter, the range is somewhat greater in the 
summer than in the winter months. 


Owing to the greater annual range of temperature on the plains 
than on the hills, the diminution of temperature in the first 6,000 
feet of ascent is most rapid in the hottest months and least so in the 
cold season. Between Roorkee and Chakruta the difference is less 
tl»n 11 degrees in December and more than 23 in May. In the 
dear still nights of the cold weather, especially in November and 
December, before the winter rains and snows set in, the nocturnal 
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)om of iwit gon on ftlmoot an fn>oly on ti«<* |»lj«itua *>f> on mountain 
peaks. It is liras not unusual to find the totnjteniture of tho exposed 
thermometer at Roorkeo nearly a* low as at Chiikratn, and it very 
frequently falls lower at Roorkee than at Dehra, whore the ohser- 
vatory is surrounded by trees. In Deceinlwr the mean temperature 
diminishes between Roorkee and I)rhra at the rate of only one 
degree in 1,034 feet, while in May and June it falls one degree in 
230 feet. 

The low temperature of tho plains in tho winter season, especially 
in the morning, is doubtless due in part to the draining down 
of cold air from the mountain slopes through the river gorges. 
This, however, cannot appreciably affect the temperature of 
places at a long distance from the mountains, though it may 
have a very considerable effect on that of Roorkee, close to the foot 
of the Siwkliks. The minimum temperature of the day is liras one 
or two degrees lower on the average at Roorkee than at Dehra 
in the months of 'November and December, and in January the 
minimum temperatures of the two places are equal. In the moun¬ 
tain country itself it often happens for the Mime reason that the 
temperature of the air at the bottom of a valley is distinctly lower 
than on the adjacent ridges. A similar inversion of the normal 
variation of temperature with height has been noticed in Europe 
during calm weather in winter. 

From March to June the absorption of bent in melting and 
evaporating the snow on tho outer hills, and in evaporating the 
rain that falls there in frequent showers when no min falls over the 
plains, keeps down the temperature; so that in May and the first half 
of June, when tho plains are at their hottest, the decrease of temper¬ 
ature on ascending through 0,000 or 7,000 feet is more than twice 
as great as in December. 

In the Panj&b, where the latitude is higher and the humidity of 
the air over the plains is never great, the annual range of tempera¬ 
ture at placet on the. plains is higher than in the North- 
Western Provinces, while in the hills there is nrach less difference. 
The annual variation in the decrease of temperature with height is 
accordingly much more distinctly marked in the extreme west 
of the Himalaya than it is in Dehra Dun. The difference of 
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temperature between Hawn! Pindi and Marri is 19*5 degrees in 
July and only one-third as great in December. On the other hand, 
in the eastern Himalaya, where the air at all elevations up to 9,000 
or 10,000 feet is nearly equally moist, and where the range of 
temperature, especially over the plain, is much less than in the 
north-west, the decrease of temperature with height is most rapid 
in February and March and least so in June and July. The slow 
rate of decrement in the rainy season is doubtless due to the libe¬ 
ration of latent heat in the condensation of vapour ; this heat ren¬ 
dering the atmospheric strata in which condensation occurs warmer 
than they otherwise would be, while the constant precipitation of 
rain prevents the lower strata from becoming very much hotter than 
the rain drops which pass through them. The effect of the rainy 
season in retarding the fall of temperature as we ascend is distinctly 
seen between Bareilly and Kaini Till or Ii&nikhet, but is not seen 
between Roorkee and Chakrutn. 

The great an nnnl range of temj>ernture at more elevated stations, 
especially such os lie behind the first snowy range and receive little 
or no precipitation, causes even greater differences in the rate of 
decrease of temperature with height, but in the opposite direction. 
In January, the difference of temperature between Chakrata and 
Leh is 24 degrees, but in August it is only 4 degrees. The 
greater length of the day in summer at Leb, and the absence of 
cloud to obstruct solar radiation on the surrounding mountain sides, 
render the summer months at that station, 11,500 feet above the 
sea, as hot as they would be on the southern side of the snowy 
mountains at an elevation of 8,500 or 9,000 feet. If General 
Cunningham's figures for the temperature of the Spifti valley are to 
be trusted, the heat of summer at an elevation of 13,000 feet is 
still more excessive. The relation of this to the greater height of 
the snow-line on the northern than on the southern side of the 
Him&lly&n system is obvious. 

In the following table the mean rote of decrease of temperature 
in the first 6,000 or 7,000 feet of ascent has been worked out for 
each month. In Dehra Diin the lower station is Roorkee and 
the ufjper one Chakrfita; ~in Kuraoon, Bareilly has been taken for 
the lower station, and instead of choosing either Naini Til or R4ni- 
khet for the upper one, the monthly mean temperatures of both 
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plaoen bare baea taken and assigned to the mean deration of (he 
two. This was considered preferable to taking the figures for 
either hill station alone, bec&ose Ranikhet appears to be a little 
hotter than (he average of places at (he same elevation, and Naini 
T&l is probably somewhat cooler than the average. 


V.—Decrement of temperature with height in the Jitmdlaya. 


Month. 

Dehra Din, differ¬ 
ence of elevation. 

Of 66 feet. 

Knmaon, difference 
qf elevation, 

5,008 foot. 

Mean rate if 
ieereaee. 

Difference 
at tem¬ 
perature. 

Height 
for 1°. 

Difference 
of tem¬ 
perature. 

Height 
for 1°. 

Height 
for 1°. 

For 1,000 
feet 



■■■■■ 

Ft. 

■hi 

Ft. 

Ft. 

a 

January 


1 

408 


442 

426 

2-86 

February 

Ml 


864 


863 

868 

2-79 

March 

see 


307 

snn 

833 


8*18 

April 

H* 

220 

270 


278 

274 

8*66 

May 

W» 

23-3 

266 


267 

261 

8-88 

June 

ee 

22*8 

270 

20*1 

288 

277 

8*81 

July 

— 

20-7 


16-7 

841 

819 

8*14 

August 

•as 

200 

308 

10-7 

841 

826 

8-08 

September 

»•> ; 

12-7 

313 

17*1 

888 

828 

8-09 

October 

##• 

180 

343 

16-3 

860 

866 

2-81 

November 

• • • 

12*8 

482 

12-3 

468 

478 

2*11 

December 

.•ee 

10-9 

667 

10-2 

669 

668 

1-78 

Year 

••e 

18-6 

331 

■n 


888 

2-96 


In Dehra Dun there is a regular annual periodic variation in (ho 
rate of decrease of temperature with height, but in Kumaon the 
regular variation is interrupted in July and August, when the rate of 
decrease is slightly retarded by the fall of rain, as has been explained 
above. When the mean for both districts is taken, the regular 
variation from month to month is only slightly broken in August. 

The figures given in the table include not only the decrease of 
temperature due to increase of elevation above the sea, but also a 
certain diminution caused by an increase of latitude equal to about 
a degree in 6,000 feet of elevation. The change of temperature 
with latitude in the Himalaya is small and to some extent masked 
by the contrast between the sunny valleys of the interior and the 
cool and cloudy outer ranges, but nevertheless it exists. On the 
plains of the North-West Panj&b the temperature falls as the latitude 
increases at a mean rate of about 1*1° F. for each degree of latitude, 
when corrections are made for differences of height above the sea. 
Probably much the same rate obtains in the western Himalaya at 
moderate elevations. The mean temperature of Ydrkand, in latitude 
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89° N. and 4,200 feet above the sea, appears from the observations 
of Captain Trotter, BJD., of Drs. Bellew, Henderson and Scully, to 
be about 54°P. At the same election in Kumaon the mean tem¬ 
perature is between 65° and 66°, and since the difference of latitude 
is ten degrees, the temperature appears to diminish about 1*1° or 
1*2° for a degree of latitude. There is also a certain variation of 
the mean temperature with the longitude, plaoai situated towards 
the east of the chain being cooler than those towards the west on 
account of the cloudiness of the summer months. In order to deter¬ 
mine the true variation of temperature with height it is necessary 
to make allowance for these variations in latitude and longitude. 
The mean annual temperature of any place in the western Him&Iaya 
may thus be looked upon as a function of four quantities—(1) the 
sea-level temperature at a point taken as the zero of latitude and 
longitude, (2) a constant multiplied into the height of the place 
above the sea, (8) a constant multiplied into the latitude, and (4) a 
constant multiplied by the longitude. From the Schlagintweits* 
work and the reports of the Indian Meteorological Department 
fairly trustworthy mean temperatures for about thirty places in the 
Himilaya between the Nepkl frontier and the Indus can be obtained, 
more than half of these being given in Table III. When treated by 
the method of least squares the observations admit of being thrown 
into the form T—78*5°— •002778—1*20 (X-29°)-*105 (L-73°), 
a formula which represents the observations with a mean error of 
about three-quarters of a degree. It ignores, of course, the differences 
of temperature between such places as Almora or Bknikhet and 
others of equal elevation on the outermost range. The decrement 
of temperature with height when latitude and longitude remain 
unchanged appears therefore to be 2*77 degrees in 1,000 feet or 1° 
in 861 feet In the eastern Himalaya the decrease is more rapid, the 
observations taken at Daijiling and Gwilptra giving a mean rate of 
1° in 880 feet At great elevations on the table-land, too, it is 
probable that the temperature diminishes more rapidly than on the 
southern slope of the mountains. General Cunningham’s observa¬ 
tions in Spiti and Rdpshu during the month of September, 1847, 
give a mean increase of about 280 feet in elevation for one degree 
of fall in temperature; and from the observations taken by Dr. 
SooUy bn tip return journey from Yirkaad over the Karakorum 
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pass and through LadAk In September, 1875, Mr. Blanford has 
deduced a mean fall of temperature equal to one degree in 887 feet 1 

The isotherms for equal altitudes in the western HimAlaya and 
Laddie run from about W. 6° N. to EL 6° 8 ,, being thus three points 
leas inclined to the parallels of latitude than the general direction 
of the mountain axis; but in eastern Tibet, NepAl, and Sikkim they 
probably bend to the southward. The mean temperatures of 
KAthmandu and Darjiling, at elevations of 4,854 and 6,818 feet 
above the sea, appear from the observations of ten years to be 61*7 
and 58*8 degrees respectively, bnt according to the preceding 
formula they should be 66*7° and 60*1°. The mean temperatures of 
the four stations, Daijtting, KAthmandu, GwAlpAra, and SibsAgar, in 
the eastern HimAlaya and Asim, may be represented very accurately 
by the formula T-77*7 # —00312*-1*53 (\-26°)—28 (L-85°). 
In this part of the chain the temperature decreases at a mean rate 
of one degree in 821 feet of ascent, and the isotherms run from 
W. 10° N. to E. 10° S., the direction of the mountain axis being 
nearly due east and west. The isotherms aro thus slightly curved, 
with the concavity towards the south-west, whilst the general line 
of the mountains is considerably curved in the opposite direction. 
This is merely another form of the statement in page 208, that the 
highest temperatures characterise that part of the chain between the 
NepAl frontier and the Satlaj. 


Supposing the uniform rate of decrease worked out in Table V. 
to hold good for the whole southern slope of the North-West HimA¬ 
laya, since the difference of latitude is nearly propotional to that of 
height, a mean temperature of 48°F., equal to that of London, 
would be attained at a height of 9,600 feet, and the annual range 
of temperature would probably differ little from that observed in 
England. The hill sanitaria, lying between 6,000 and 7,000 feet, 
possess climates comparable, as regards temperature, to those of 
Nioe, Mentone, and other health resorts in the Riviera; all the 
towns along the oostof Franoe and Italy from Marseilles to Florence 
having mean temperatures between 58° and 60°F. The annual 


range of the monthly means at the Himalayan stations does not exceed 


25 or 26 degrees, whereas on the Mediterranean coast it varies 


from 88 or 29 degrees at Nice to 35 or 86 at Florence and Rome. 


* Mm Metwn'.ogkml Memoirs, VoL I„ pace SIS. 
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Nice and Rimkhethave exactly the same mean temperature, botNieo u 
■even or eight degrees hotter than B&nikhet in July and August, end 
several degrees oolder all through the winter and spring months, except 
in January, when the temperatures of the two places are nearly equal. 

At the superior limit of natural forest in the Himalaya, about 
12,000 feet above the sea, the mean temperature is probably ten 
degrees above freezing. In the Alps a species of pine, P. cembra, 
forms natural forests on the borders of perpetual snow, where the 
mean temperature is several degrees under the freezing point. This 
difference of hubit between the Himalayan and Alpine pines is veiy 
curious, and it is difficult to suggest any reason for it, since the natives 
of the Him&layn and Tibet find little difficulty in growing poplars and 
fruit trees in sheltered situations up to 13,000 feet or higher. 1 A mean 
temperature of 32° would be attained at a height of 15,400 feet, 
which is 2,000 feet above the upper limit of cultivated trees in Tibet. 


The zone which has a mean temperature of 32° in any month 
will probably be near the lower edge of the snows in that month, 
especially in summer, when the light falls of snow on the outer hills 
have been all melted away. If the height of this zone be calculated 
for every month, the highest value obtained will be near the perpe¬ 
tual snow-line. With the uniform rate of decrease given in the last 
column of Table V., the result for July and August, when the snow 
line is highest, is about 17,630 feet. This result is very much 
higher thnnthat given in Humboldt’s Ane Central*, mi the authority 
of some of the earliest European travellers who penetrated into the 
country. General Strachey has, however, shown 1 that some of these 
mistook the lower limit of glaciers for the line of perpetual snow. 
The elevations of the snow line on the Trisul and Nanda Devi groujw 
of peaks, determined by trigonometrical observation from Almora 
in the latter part of 1843, before the winter snows set in, varied, 
according to Strachey, from about 17,000 feet on the eastern face of 
each group to 15,500 on the west; this latter was, however, in pari 
probably newly fallen autumnal snow. The conclusion from these 
observations was that the height of the snow-line on the “ more pro¬ 
minent points of the southern edge of the belt (of snowy mountains) 
may fairly be reckoned at16,000feet at the very least.” TheSchkgint- 


* SchUgintwoit’a Me tetnvb*nf Im4m, nftge 503. 

tie Smrktjr tp Jivmyal, April, 1SW. 
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weita found that Che average height of the snow-lino on the southern 
face of the Himalaya from Bhutan to Kashmir was 16,200 feet At 
page 72 of General Cunningham's book on Ladik the mean height of 
the snow-line on the peaks north of Simla, determined trigonometric- 
ally, is given at 16,665 feet, the highest point observed being about 
1,000 feet higher; and in Mr. Drew's volume on the Kashmir terri¬ 
tories, published in 1875, the elevation of tlie snow-lino on the outer¬ 
most zone is stated to be 16,500 feet. The height obtained by calcula¬ 
tion as above suggested is thus probably a little too groat, though it 
comes surprisingly close to some of Stracliey’s observation* on Nanda 
Devi and those of Cunningham on the peaks of Kulu. Some olwer- 
vations have recently beon made by the Trigonometrical Survey 
officers at Mussoorce to determine the height of the snow-line on tlie 
peaks above Jamnotri, but tlie results have not yet been published. 

For tilt; ranges north of tlie Indiau watershed we have not suffi¬ 
cient data to calculate the approximate height of the snow-line from 
temperature observations j but the high temperature of Lch and the 
Spiti valley in July and August show most distinctly that it must be 
much higber than on tlie southern side. The limit of porpotuul snow 
on the ridges bordering on Tibet, especially those which lie beyond 
tlie Satluj, is given by Strachoy as l'J,000 foot at least. Dr. Gerard 
many years ago, and more recently Mr. Drew, assigned an elevation 
of 20,000 feet to the limit of the snow iu Uupslui. One reason 
why this limit is so high—the intensity of solar radiation in summer 
—has already been mentioned; another is tho insignificant quantity 
of snow that foils each winter in these regions thuture almost com¬ 
pletely ent oft* from tlie great southern vapour currents. 

The lower limit of tlie snow in winter w usually about 6,500feet in 
Knmuori und somewhat lower in Delira Dun and the hills norlii of the 
Punjab. While it lies the temperature does not rise much above 62°, 
but it seldom falls in sufficient quantity to lie more than a few days at 
a time. About one year in ten die snow comes down as low as 5,000 
feet The lowest level attained in the first half of the present cen¬ 
tury was about 8,000 feet in 1817 and 1847. In 1877 and 1878, 
though the snowfall was heavier than it liad been for many yean, it 
did not come down modi below 5,000 feet A slight fall of snow is 
said to have been observed at Lahore on the 12th of January, 1874, 1 

■ Ammt, 17th January, If 74. 
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bat no notice of this unprecedented occurrence wee taken in the 
meteorological report for that month. 

One of the moat important effects of solar heat npon the atmoe- 

AtMowrinrio pmm* phore is the distnxbanoeof its statical pressure 

•ad wind*. relations, which in tom gives rise to those 

movements of adjustment towards equilibrium that are recognised 
as winds. The diurnal heating and cooling of the air causes certain 
oscillatory variations of pressure called the barometric tides, and gives 
rise to wind movements, such as the land and sea breezes and certain 
nuwin«miw winds that will be described below. The great annual 
change of temperature between summer and winter, in like manner, 
causes an annual variation in the bright of the barometer and sets 
up those great currents of the lower atmosphere that are called the 
mwwffHw. Sinoe the temperature is constantly changing no such 
thing as a simple statical distribution of pressure ever exists, though 
the averages of long series of observations may approximate more 
or less nearly to what a statical distribution would be. The air is 
constantly in motion either horisontally or vertically, and these 
movements cause variations of pressure, just as variations of pressure 
produoe movements. Cause and effect, as regards pressure variations 
and winds, are thus so inextricably mixed up that it is next to 
impossible to disentangle them and show their relations clearly. 

There can be little doubt that both the daily and the yearly 
Inequality of pressure grow less as we ascend; and the annual vari¬ 
ation at least becomes quite altered in character at a moderate ele¬ 
vation ; but sinoe the barometric variations depend upon the range 
of temperature which is possibly very great at great altitudes, while 
at a height of 6,000 or 7,000 feet it is leu than on the plains, the 
deorease of the pressure variations with height is not strictly propor¬ 
tional tothat of the total pressure. Table VI. gives the mean monthly 
pressures at a number of stations, and Table VII. the average daily 
range between 9-80 or 10 lm. mid 8-30 or 4 p.m. The figures for 
Bareilly, Roorkee, Debra, Mnssooree (both stations), Rinikbet, Chak- 
lita, and Leh, have been corrected for the index errors of the baro¬ 
meters mud era thus comparable with each other, except in so far as the 
dif fere nt lengths of the periods of observation may cause the avenges 
to difierj the ethers involve an unknown barometer error, which does 
not, however, affect the range of pressure, either diurnal or annual. 



•Monthly and annual meant of Preteunt at placet in the ffimdlaya. 
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Tlio double lmromctric tide; that occurs regularly every day, otqHS- 
ciully in tropical countries, is still one of the lonst understood of 
atmospheric phenomena. It iuis been oliserved at all elevations in tlio 
Himalaya to which barometers have been curried, and with no con* 
side ruble difference of phase, 1 though the. range and general form of 
the oscillation are not the same at different heights. It is thus 
probably something of tlio nature of a wave of expansion and con¬ 
traction propagated upwards and downwards with a velocity equal 
to that of sound. 

The amplitude of the daily tide bears an obvious relation to tlio 
diurnal range of temperature, for it is greater over kind areas than 
over the sea, and in table Vi 1. it is seen to decrease pretty regularly 
from the plains up to stations situated at an elevation of (>,UOO or 
7,000 feet, where the range of temperature is least, Incoming greater 
again at Lch, where the temperature range is huge. Moreover, on 
the plains there is a well-marked animal variation of the daily range 
of the Imronieter, having its maximum in the hot-weather months, 
when the. tem[M nituie range is greatest, and its minimum in the 
rainy season. JJut the inequality of temperature is not the only 
cause on which the observed barometric tides depend ; for their am¬ 
plitude, as well ns their general form, varies with the season, the 
latitude and the position of the place with rosjxsct to tlio sea and to 
mountain ranges. 

* Professor T/tomis, in the Awrrirtin Journal Srirnrr. for 1879, finds tlwit At 
the top of Mount Washington the doily maxima and minima set in three hours 
later limn nt the foot. though the ditferewe or elevation lict ween the t wo stations 
in only a little over M.ihki fret. This ix <piiti; unlike anything .that, oceurs in tho" 
Himalaya. and is doubtless due to other cuiimsm than those whh*h produce the diurnal 
tides. Hourly observations mndr in India slmiv Unit up to a certain moderate 
elevation the daily barometric maxima and minima are slightly rrlnrded ; hilt this 
is due to the mountain winds dexcrilMxl Irnlow. At Jx*h, in tin: np|ier Indus valley, 
the diurnal winds muse the morning maximum to i*«mr nearly an lmur earlier? 
than on the plains. This will lie seen front the following table 


Place. 

Height. 

Morning 

maximum. 

Afternoon 

minimum. 





Feet. 

H. M. 

it. M. 

Calentta 

• •• 

«* • 

• ** 

18 

0 So 

18 28 

AUahalmd 

• •• 

• •• 

• •• 

8M7 

9 St 

m if 

HaxAriltAgh 


• •• 

• • • 

2,010 

9 47 

|^|i 

Simla 

• • • 


• • • 

7,071 

11,503 

10 20 

■dKH&j 

Leh 

••• 

• •• 

• •• 

S 48 

If 22 
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T!io obwrvoil diurnal movements of tin* laironiptric column are 
in fact mode up of Severn] parts, only one of which is directly caused 
by tlio alternate boating and cooling which the air undergoes every 
day, though the other* are all indirect effects of it. Hie direct effect 
of heating and cooling nj»oii the pressure of the air tats been more 
or less cloarly explained by E*py, Davies, and Kreil, but it lias not 
yet been shown by strict mathematical reasoning that their explana¬ 
tion accounts for the whole of tho phenomenon. Tlioro is firstly, 
with a riso of temperature in the niorning, an increase in tile elastic 
force of tho air, indicated by a rise of the barometer. Bat the in¬ 
creased elastic foroo immediatoly sets np a movement of expansion, 
eithor vertically or it may bo in some eases laterally, by which tlie 
pressure* is diminished. The actual movement of the mercury in the 
barometer is determined by the djftcrenee of these two actions; and 
consists of a riso at first, up to 0 or 10 a.m., on the average, followed 
by a fall which goes on until sonic time after the hottest period of 
the day. It is easily seen that as long as the temperature continues 
to riso more and moro rapidly, tliut is up to 9 A.M. or a little after, 
the first effect must outweigh the socond, and the barometer will 
rise; but as soon ns tho rate of increase of temperature Itcgins to 
grow loss, expansion will prevail and the barometer will fall. The 
expansion will not pease at tlie instant when the temperature reaches 
its maximum, but owing to the accumulation of motion it will go 
oil for sorao time longor. Thus, there ought to be a barometric maxi¬ 
mum about tlie time of most rapidly increasing temperature and ti 
minimum in the afternoon. In much the same way it can be shown 
that there should be a maximum in the evening, when the tempera¬ 
ture Is falling inoet rapidly, and a minimum about the coldest time 
of the morning. 

The coincidence between tlie barometric minima and tho extremes 
of temperature is usually very far from exact, tlie barometer in this 
country standing lowest in the mornings about two hours before the 
time of minimum temperature, and in the afternoon about an hgur 
and a half or two hours after tbo hottest time of the day. This may 
perhaps be explained on tlie principle of forced oscillations, that in 
the socoeesive transformations which the energy undergoes, the oscil¬ 
lations approximate more and more nearly to simple harmonic waves 
with tlie maxima and minima separated by equal intervals. The 
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diurnal curve of temperature Approaches more nearly to a simple 
wave form than that of the solar radiation which falls upon the earth 
at any place, and the double daily oscillation of pressure can be 
almost exactly represented by two waves superimposed. 

At most places in India and the Him&laya the minimum tem¬ 
perature of the day occurs about sunrise, that is at 6 a.m. on the 
average of the year, and the maximum is attained about 2 P.M. 
The daily rise of temperature therefore occupies only eight hours of 
the twenty-four, and the fall the remaining sixteen. On the princi¬ 
ple that the height of the barometer varies with the rate of change 
of temperature, the morning maximum should be much more decided 
than that of the evening ; and this is found by observation to be the 
fact, especially in the interior of India and other continental countries. 
Over the sea in tropical regions the periods of increasing and 
decreasing temperature are probably more nearly equal, and there 
the difference between the day and night waves of pressure is less. 

At places near the equator the epochs of maximum and minimum 
pressure hardly vary from month to month ; but in higher latitudes 
the morning maximum and afternoon minimum approach each other 
when the days are short, and become more widely separated in the 
long days of summer. 

Besides this primary oscillation of pressure caused by the heat¬ 
ing and cooling of the air every day, the barometer indicates other 
changes due to the transfer of air by winds blowing to and from the 
place of observation, and perhaps also in some places it indicates 
other changes again due to the repetition of previous oscillations in 
the form of free waves.. The great regularity and considerable range 
of the barometric tides over tropical seas where the daily range of 
temperature is small, may be thus to some extent caused by the repeti¬ 
tion of the waves of previous days. In high latitudes, where the 
days and nights are usually of very unequal length and the variation 
of temperature is irregular, the tides become feebler, and near the 
pole disappear altogether, for in forced vibrations of any kind regular 
periodicity in the oause is an essential condition. 

Near the coast the land and sea breezes modify the form of the 
diurnal pressure curves both at sea and on land. The transfer of sir 
from sea to land during the earlier hours of the night renders the 
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nocturnal fall of pressure on land less, and at sea greater, than it 
would otherwise be, while the land breeze which blows in the fore¬ 
noons has a similar effect in the opposite direction. Over the water 
the morning minimum thus comes to be the lower of the two, in 
opposition to the usual rule. 1 Among the mountains a very similar 
semi-diurnal transference of air takes place, causing two distinct 
types of barometric tides—the one characteristic of valleys and the 
plains near the mountain system, and the other of high ridges and 
detached peaks. These types can be readily distinguished in the 
following table, which gives the variations from the daily mean at 
the hours nearest the turning points of the tides:— 



4 a. M, 

10 A. M. 

4 r. M. 

10 P. M. 

Bareilly 

... —021 

+ -0G0 

— 047 

+ 008 

Roorkee 

... —■020 

+ •057 

— 036 

—*U0l 

RAnikhet 

... —*025 

+ ; 041 

— 018 

+ •013 

Naini TA1 

... —■'028 

+ •043 

—•012 

—•003 

ChakrAta 

... —022 

+ 035 

—•015 

—001 

Simla 1 

... —*047 

+ •063 

—032 

+ •022 

Lch 

... +-011 

+ *037 

— 049 

+ •001 


At Bareilly and Roorkee, on the plains, tho variation from the 
irean at 4 r. m. is twice as great as at 4 A. M. At all tho Himalayan 
stations except Leh, which is in a valley between two ridges, this 
relation is reversed. Over the plains and on the outer hills, as at 
Naim Tal and Chakra,ta, the pressure at 10 p. M. hardly differs from 
tho mean of the day. There is a small positive variation for this 
hour at Bareilly, and as we recede from the mountains and approach 
the sea the variation becomes greater ; but there can be little error 
in concluding from the above table that along the southern border 
of the Himalaya the pressure rises in the evening just sufficiently 
to touch the mean. At Simla and Ranikhet, some twenty or thirty 
miles in towards tho centre of the mountain system, there is, how¬ 
ever, a well-marked evening maximum. This seems to indicate 
that thjp air continues to accumulate over tho interior of the moun¬ 
tain zone for some time after the current lias changed on the outer 
ranges and the air has commenced to flow back towards the plains. 

* Blanford, J. A. S. B., Vol. XLVI., Part II., page 45. * From General 

Boileau’s observations in 1843-45. The dAily range given by these figures is nearly 
twice us great a* that of the other stations at the wunc altitude. The reason is 
probably Borne, difference in the form of the barometer or iu the mode of applying 
the correction for capillarity. 
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The transfer of air from the pluins to tlio mountains in the 
daytime and its retransfer to the plains at night, which, by partly 
counterbalancing the afternoon fall of the barometer in tho moun¬ 
tains and correspondingly increasing it on the plains, cause the 
peculiarities of the pressure variations seen in the preceding table, 
are brought about by the expansion and contraction of the air under 
the influence of heat and cold. In the daytime the air over the 
plains expands more than that over the hills, because the total thick¬ 
ness of air is greater and the range of temperature is probably 
higher. The surfaces of equal pressure, which we may assume to 
be horizontal on the average, are thus raised more above the plains 
than on the mountains, and the air under the influence of gravity 
flows down the incline towards the mountains. At night tho air con¬ 
tracts and these surfaces sink more above the open plains than in tho 
hills, and there is thus a slope or gradient in the opposite direction. 

The following is General Strachey’s description of the diurnal 
variation of the wind in Kumaon :— 

“ At most seasons of the yoar we And tliat on the Himtiluyan 
slope winds blow up the valleys during tho day, that is from about 
9 A. H. to 9 P. M., and down them during the corresponding hours 
of the night, or from 9 p.m. to 9 a. m. At the debouches of the 
principal streams into the plains, these night winds blow downwards 
with great violence, particularly in winter. In the interior of tho 
mountains they are more moderate ; and at great elevations, and in 
the central parts of Tibet, the nights are almost aiwuys nearly culm. 
The diurnal currents from the south, on the other hand, increase in 
force as we ascend in height; and along the Indian watershed and 
tho neighbouring parts of Tibet they are excessively strong ; so 
that in travelling there, I have often looked forward to the after¬ 
noon, when they are at their height, with real dread ; and the natives 
of the country invariably endeavour to cross the high passes of the 
Indian watershed early in the day, for tho purpose of avoiding tho 
fury of the afternoon wind. As we advance further into the table¬ 
land, however, their power rapidly ceases. 

u These winds, though on the whole blowing from the south-west 
during the day and from the north-east at night, that is perpendi¬ 
cular to the general line of tho mountains, are naturally constrained 
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to follow the course of the deep valleys up which they pass, so that 
their direction is subject to endless local variation ; and, excepting 
on the tops of the hills, little information can be obtained by a 
register of the direction of the wind on the Him&laya, beyond the 
fact of there being an up or down current In the part of Tibet I 
visited, near tho Indian watershed to the north of Kumaon, the 
day wind seemed to commence in the south-east quarter about 9 A. m., 
and gradually to shift round with the sun as the day advanced, 
ending in the south-west quarter about 9 P. m. On several occa¬ 
sions in these localities I also noticed the wind blowing faintly from 
the north early in the morning. ******••<•* 

“ The calm nights of the table-land and the higher mountains 
would (according to the theory above stated) be a consequence of their 
position in the centre of the mountain area, where the down current 
would originate, and therefore have the least force, though it be still 
felt in the faint northerly winds that are often observed near the 
Indian watorshod. 

“ The violent night winds from the gorges by which the principal 
rivers leave the mountains would not appear to be altogether due 
to the same cause which produces the ordinary down winds, but to 
the accumulation of cold air in the deeper valleys to which I have 
before alluded. The air collected in these aerial lakes, as they may 
be called, having.no means of escape but the openings through which 
the drainage is carried off, pours from them in a current the velo¬ 
city of which will be dependent on the depth and area of the 
mountain basin from which it flows.” 

General Cunningham also states that in Lad&k and Spiti the 
southerly or south-westerly day wind usually begins about 9 a. h., 
the wind blowing faintly from the north about midnight and from 
the north-east in the early morning. 

Xhe day and night winds are probably strongest about 4 P. x. 
and 4 A. m., and the pressure and temperature observations made at 
these hours on the plains and at the hill stations indicate clearly 
enough that the direction of the baric gradient is from th6 plains 
towards the mountains in the afternoons, and from the mountains 
towards the plains in the mornings. When the pressures of Roorkee 
and*Bareilly at 4 A. M. are reduced to the level of Chakxiia and 
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ll&nikhet respectively, nnd are corrected for any residnal gradient 
to or from the mountains discovered by similarly reducing the mean 
pressures to the level of the hill stations, it is found that there is a 
pressure difference of ’ 077 " at Chokrdta and *055*' at R&nikhet, 
sending a wind towards the plains. At 4 p. x. the gradient is 
towards the hills, and is equal to '0G2* at an elevation of 7,000 feet 
between Iloorkee and Cluikrdta ; while between Bareilly and B&ni- 
kliet it is equal to *045" on tho average of the year. On the southern 
Itordcr of the mountain zone the gradient causing the down wind 
at night is therefore rather greater than that which causes the up 
wind during the day. 

When the pressures of Roorkee at 4 a. x. and 4 p. x. are reduced 
to the level of Leh, a station beyond the Indian watershed, the 
gradients are found to bo ’033* in the morning and *182* in the 
afternoon. The pressure difference causing the day wind at great 
elevations thus appears to be nearly six times as great as that which 
causes the night wind ; but this relation is much exaggerated, no 
doubt, by the peculiar form of the pressure variation at Leh, which 
cannot be taken as a typical mountain station. This peculiar van* 
ation is doubtless due to the position of Leh in a narrow valley 
lwtween two parallel mountain ranges. In the daytime the air of 
the valley expands and flows towards the mountains, and at night 
it again accumulates over the valley. In this way the nocturnal 
barometric tide is completely obliterated, and the afternoon fall of 
the barometer is rendered much greater than it would be on an open 
plain at the same altitude. 

In April, May, and June the afternoon winds of the mountains 
blow with greatest violence, because in these mouths the range of 
temperature both on the plains and among*the mountains is great* 
est. In these three months we find the afternoon fall of the 
barometer on the plains at a maximum, while at the hill stations it 
is less than in the cold weather. Hie nocturnal inequality of press¬ 
ure is then at a minimum on the plains and valleys and at a maxi¬ 
mum on the hills. 

The annual variation of pressure differs from the diurnal in that 
no part, or an exceedingly minute part, of it is due to direct increase 
or decrease of elastic force accompanying gain or loss of heat. The 
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rise of temperature in the first half of the year and the fall in the 
latter half arc accomplished so slowly that the increase or decrease 
of elastic force cannot accumulate, but is lost in expansion or con¬ 
traction. The annual variation is thus almost entirely a secondary 
effect due to the movement of air both vertically and horizontally. 
When the temperature of the air over India changes the air expands 
or contracts, and the hypothetical surfaces of equal pressure widen 
out or come closer together than they were before ; and since tho 
annual variation of temperature over the south of India is very small 
in comparison with that which occurs over the northern plain and 
in Central Asia, the vertical range through which these surfaces 
travel in the course of a year will be greater on the Himalaya than 
under the equator. In the cold weather, for example, the planes of 
30, 20, 28, &c. inches are wider apart vertically over Ceylon than 
in Northern India, while at the end of the hot and in the rainy season 
the opposite relation obtains. 

If there were no lateral movements of the air the pressure at a 
station on the plains would be nearly constant all tho year round, 
while at the hill stations it would be least in winter and 
greatest in summer, because in the latter season a larger fraction of 
the total atmosphere than usual would be elevated above the place, 
while in the winter less than usual would lie above it. In winter, 
however, the planes of equal pressure in the upper regions of tho 
atmosphere over India all slope towards the north, and down this 
slope winds blow, causing an accumulation of air over Northern 
India which renders the total pressure observed on the plains at 
that season greater than in summer. As regards mountain stations, 
it depends entirely on the height of the place whether the influx of 
air from the south will be more or less than sufficient to compensate 
for the contraction and sinking of the atmosphere in winter. At 
all the hill stations in Table VI. above 5,000 feet elevation there 
are indications of a winter minimum of pressure, though this is not 
the lowest minimum except at Leh, the most elevated station of all. 
There the pressure is least in the beginning of February, whereas at 
all the other stations, as on the plains, it is least in June and July. 

During the cold weather winds are usually blowing out from 
Northern India towards Ihe south along the surface of the ground 
at the same time that other currents are blowing northward in the 
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upper strata ; tlio apparent direction lacing modified in either ease 
by die rotation of the earth on its axis and by friction against the 
ground surface. On the plain of tho Gangos tho conformation of 
the surface makes tho lower winds havo a north-wostorly direction. 

As tho temperature rises the air over India expands and a larger 
and larger proportion of die total atmosphere is lifted above tiio level 
of tho hill stations. In conscquonco of this tho barometer at first 
rises at tho higher hill stations ; and it simultaneously sinks over the 
plains and tho lower hills owing to tho outward movoment of tho air. 
As the season advances more and moro air is romovod from India by 
the strong day winds which blow in tho hot woathor as well as by 
die winds over the Indian watershed that havo been already described, 
while but littio is restored by the feeble night winds that como from 
die opposite quarters ; die barometer continues to fall over tho plains, 
and the rise observed at the hill stations in spring is soon also cliang- 
cd to a fall, except at Leh, where the barometer continues rising 
until May. In the upper half of the atmosphere, that is, abovo tho 
piano of 15 inches pressure, the summer depression of the barome¬ 
ter, which at Leh is feebler than that of wintor, probably disappears 
altogether, and the barometer stands highest in tho hottest season as 
it would do at all elevations if there was no transfer of air from place 
to place by lateral currents or winds. 

When the temperature of Northern India is at its maximum in 
the latter half of June, the planes of equal pressure are widest apart, 
and they all slope towards the north in die lowe. half of tho atmos¬ 
phere. Winds consequently blow in from the sea towards the land 
in the lower strata, and there are possibly upper currents in the ojh 
positc direction, though the existence of such has not yet been cstal>- 
lislicd. This relation continues until the autumnal equinox, after 
which the temperature falls rapidly, and the atmosphere contracts 
and sinks so as to reproduce the conditions characteristic of the cold 
weather. The cooling of tho air at this season, like the lieadng of it 
in spring, produces a differential effect on the height of the haromo- 
ter at the hill stations, which again have a maximum of pressure in 
November. 

When the effects of tho two actions above described—the expan¬ 
sion and contraction of tho atmosphere vertically, and tho lateral 

80 
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transference of uir l>y winds—are borne in mind, some curious nnd at 
firnt sight inexplicable peculiarities of the annual variation of press¬ 
ure become intelligible. For example, on the plains the barometer 
almost invariably stands higher in December than in January, 
though January is the colder month of the two. This anomaly at 
once disappears when wc remember tliat the total pressure of the 
air on the plains, considered statically, is made up of two parts— 
that of the air from tlio plains lip to the hill stations, and that of 
the air lying nlmve the hill stations. The latter j»art appears from 
the observations of Loll to be greatest in the first fortnights 
of May and November, nnd least in the corresponding parts of 
February and August; and if the monthly means for any station 
on the plains or lower hills be subjected to harmonic analysis, the 
annual variation will bo found to be very closely represented by two 
harmonic waves—one of annual jicriod, reaching its maximum at the 
time of greatest cold in the beginning of January, and the other of 
six months' duration nearly coinciding in phase with the pressure 
variation at Leh. The amplitude of the first of those undulations, 
which is ns much as six tenths of an inch at some places oil the 
plains, rapidly diminishes as wo ascend, nnd passing through a zero 
value at about 1Q,000 feet elevation, ro-nppears at Leh in nearly 
the opposite phase, the minimum fulling in winter. The amplitude 
of the half-yearly oscillation increases slightly as we ascend, but it 
appears to vary with distance from the plains in a horizontal direc¬ 
tion rather than with height. The observed pressure on the plains, 
being duo to the superposition of the two waves, is highest in 
December—that is, between the dates when each wave separately 
uttnins its mnxinmm. 

The truth of this theory of the annual change of pressure may bo 
more clearly seen from Tublo VIII., where the monthly variations of 
the barometric weights of throe successive strata of the lower atmos¬ 
phere from their annual mean values are compared with the simul¬ 
taneous variations of temperature. The last double column gives 
{ho variations for the whole thickness of the atmosphere from the 
plains np to 11,500 feet above soa-Ievcl. 



VII&—Annual variation of pressure and temperature in the loiter atmospheric strata over the Himilaya, 
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From the avenge of the three rtatioiia—Boorkcg, Chakrita, and Leh. 
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The barometric weight of each stratum and of the whole thick' 
ness—that is, the difference between the observod pressures at tho 
top and bottom—varies inversely with the temperature, and tho one 
variation is as nearly as possible proportional to tho other. The only 
exception worth noting is that in tho month of November the stati¬ 
cal pressure of the stratum between Chakrdta and Lch is less than 
it should be according to the temperaturo figures. This anomaly, 
however, would probably disappear from tho moans of a longer 
series of observations. 

The annual variation of the wind in Northern India is for the 
most part Such as should accompany the pressure variations al>ovo 
described, according to tho usually received “ convection current’’ 
theory ; but there is one important feature of the winds of tho plain 
that has not yotbeon satisfactorily explained—namely, the prevalence 
during tho hot weather of strong north-westerly winds when tho 
distribution of temperaturo and pressure should, by tho theory of 
convection curronts, give rise to winds with a southerly element 
These “ winds of elastic expansion,” as tlioy have been called by Mr 
Blanford, actually blow sometimes from places whero tho mean press¬ 
ure is low to others where it is slightly higher. They arc the 
strongest winds of the year on the Indian plain ; they blow only in 
tho daytime* and since there is no compensating current of any 
appreciable strength at night, they are probably the chief agency in 
that removal of air from Upper India which causes the groat 
summer depression of the barometer. They are not confined to 
India, but are equally characteristic of Afghanistan ; and (Jolonel 
Prejevalsky encountered winds perfectly similar in everything except 
temperature in various parts of tho Gobi desert and on the Alusluin 
plateau north-east of Tibet. On tho southern slopo of the Himalaya 
these winds are sometimes met up to elevations of 0,000 or 7,000 
feet, and when they blow the air is unusually dry and full of dust. 
At greater elevations, however, they arc cither not felt or become 
undiatinguishublc from the ordinary up currents that blow during 
tho day. 



IX.—Mean resultant trind directions at places in the Himalaya. 
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From flic preceding table it is seen tliat tliough the chan go of 
the prevailing wind from north-wont to east or south-east at the 
commencement of the rains is very distinctly marked on the plains, 
no such change place at the hill stations. Even at the lowest 
of tiiese, Delira, the resultant wind vnrios only from nbout throe 
points north to the same distance south of west. At all the higher 
stations the prevailing direction in every month is southerly or 
south-westerly, with modifications depending on the form of the 
ground,—at Nuini Tal, for instance, the winds are generally south¬ 
easterly. The only notable variation of the wind diroction is a 
deflection towards the east at Cliakmta (also at Simla, Marri, and 
other stations on the north-western Himalaya) at the time when 
the winter snows and rains arc heaviest. The cause of tills has 
not yet been ascertained. 

Tho wind direction at tlio hill stations changes so little from 
month to month because tho winter monsoon is of no great vertical 
thickness, while that of the summer months extends to a much 
greater elevation than tho highest station at which observations 
have been made. When northerly or north-westerly winds are 
blowing on tlio plains, the return current from the south-west is 
felt on tho mountains at all elevations above tho first few thousand 
feet; and when southerly winds blow over tho plains, the return 
current, if it oxists at all, lies at a very great altitude. Tlio exist¬ 
ence of this return current from the north during the suminor 
monsoon may possibly be proved by cloud observations. Dr. 
Scully’s observations on the way back from Yurknnd in August, 
1875, tell neither for nor ngaiust it, tlio resultant of all tho wind 
directions observed at elevations abovo 14,000 feet being duo west. 

In the next table tho vertical thickness of each monsoon current 
on tho Himalayan slope has been computed approximately from 
observations made at pail’s of hill stations in tho north and south of 
India. The northern stations are Rookco and Cliakmta, and thd 
southern ones, Colombo and Newara Eliya in Ceylon. To render 
tho figures directly comparable, the observed pressures at the liill 
stations have been reduced to tho common elevation of 7,000 feet, 
and thoso of the lower stations to sea-level, as was done by Mr. 
Blanford in drawing up a similar table in tho Indian Meteorologist 'b 
V adtt Mecton, page 175. 



Summer. Winter. 
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X .— Vertical thickness of the Monsoon Currents. 


Month. 
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At 7.000 feet elevation the presM.ro gradient in both seasons is 
such as to send n current from south to north, while tit sea-level it 


is only in the winter season that the wind blows from north to south. 
The neutral plane separating the lower wind current from the sup¬ 
posed upper return current is nearly 10,000 feet above the sea in 
the height of the rainy season ; but in the cold weather, especially 
in January and February, the neutral plane w below the level of 
the lull sanitaria. 


The heights in the table represent only the approximate mean 
positions of the neutral plane for the several months. In reality its 
height is constantly fluctuating, and thus in the wintor season it often 
sinks so low as to strike the Indian plain below i -chase of the hills. 
A moist easterly or south-easterly current then blows for several days 
at a time in Upper India, bringing the winter rains, while in Southern 
India the wind may be northerly. The prevailing direction of the 
wind on the plains is, however, alw ays northerly in the cold weather, 
in accordance with the mean position of the neutral plane. 

The pressure gradients both at sea-level and nt 7,000 feet are much 
greater in summer than in winter. In the latter half of October and 
the beginning of November there is hardly any gradient cither way, 
and at that time feeble winds and calms prevail. The velocity of the 
wind being directly proportional to the baric gradient (except perhaps 
in the case of anomalous currents like the “ winds of elastic expansion ” 
which blow down the valley of the Ganges in the hot weather), this 
velocity should be greater in the rainy season than in winter. 
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XI.—Monthly mean velocity of wind in mile* per diem. 


Station. 

4 

February. 


April. 

5? 

3 

June. 

9 

►"a 

1 

•< 

September, j 

October. 

November. 

1 

Year. 

Roorkcc, 

55-8 

65*9 

67*3 

74*6 

91*9 


18*3 

65-5 

58*8 

35*3 

31*3 

35*7 

63-5 

Bareilly, 

70*6 

95*4 

95*1 


134-5 

iTingn 

75*9 

71*6 

gTCfl 

42*3 

51*6 

84*3 

Dchrn ... 


49*2 

57*6 

63*2 

64*7 

54-0 

34*9 

29*6 

34-1 

42*6 


47*4 

47*3 

Rdnikhet, 

71-9 


87*1 

131*3 

98*0 


129*1 150*3 

136*4 

116*6 


e m 

109*4 

Chakrata, 

114*5 

1146 

129*4 

137*0 133*8 

1281 

110*1 

88*5 


116-1 


117*7 





1 






1 



Table XI. shows that on the plains and at Runikhct (for which 
station moro observations are required to get a good average) the 
wind velocity is least in winter, but that at Chakrata it is least in 
the rains. At the hill stations the winds are chiefly of the diurnal 
kind, and are feeblest when the temperature range is least—that 
is, in the month of August. 

The quantity of water vapour present in the air at any time is a 
most important meteorological condition. It 

Hamulity and cloud. 

depends on the temperature, the distance from 
the sea or other evaporating surface, and the direction of the wind. 
These relations are very distinctly marked on the North Indian plain, 
where the high temperature range in the yearly period and the semi¬ 
annual change of the winds combine to render the proportion of 
vapour in the air during July and August nearly three times as great 
as in December and January. A high temperature cannot of course 
increase the quantity of vapour in the air, unless it be in a region 
whore vapour is being generated. Accordingly we find in Table XII. 
that the vapour pressure at Iioorkee, on the drier part of the plain, 
hardly varies from December to April, though as soon as the sea 
winds set in, which they sometimes do in the middle of May, the 
proportion of vapour rapidly increases. At Bareilly, where the 
surrounding country is moistcr and better wooded than at Roorkee, 
there is a slight increase of vapour in the hot-weather months. 
























XTT.—Monthly mean tension of aqueous vapour at places in the Himilaya} 
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The tensions in the foregoing table have been computed from 
observations of dry and wet bulb thermometers. The formula used 
for the most part has been Apjohn’s; but all the figures for Leh and 
Musooree, and those for the last four years at the other stations, have 
been computed by means of certain tables based on August's formula. 

On the southern slope of the mountains the annual variation of 
vapour tension is similar to that which obtains on the plains, though 
because of the considerable evaporation from the forest-covered 
slopes, and the occasional showers of rain which fall, the increase of 
vapour during the hot weather goes on much more uniformly than on 
the plains. A11ieh, where hardly any precipitation occurs at any time 
of the year, but in the neighbourhood of which there is some cultivated 
land irrigated from the hill streams, the annual variation of vapour 
tension is determined almost entirely by the temperature. In the 
valley of YArkand the quantity of vapour in the air is similarly 
determined by the temperature and the extent of irrigation. 

In the mountains the mean vapour tension decreases very rapidly 
with the height, on account of the rapid decrease of temperature as 
we ascend. If Dalton's law, that in a mixture of gases or vapours 
the pressure of each is the same as if it filled the whole space alone, 
were applicable to the atmosphere, as is sometimes supposed even 
yet, then the pressure or tension of vapour observed on the plains 
ought to be reduced one-half on ascending through 29,000 feet; 
but it is found by observation that a vapour pressure equal to half 
that observed on the plains is attained at an elevation of 7,000 or 
8,000 feet This was pointed out by General Strachey in the Pro¬ 
ceedings of the Royal Society for March, 1861, where he has shown 
that the observations of Mr. Welsh in balloon ascents, those of Dr. 
Hooker in Sikkim, and his own observations in Kumaon (most of 
which are included in Table XII.), make it perfectly certain that the 
proportion of water vapour which exists at any given elevation is 
determined, not by Dalton's law, but simply by the temperature. 
The vapour raised from the earth’s surface is constantly diffusing 
upwards, and would go on doing so until it attained the state of 
equilibrium represented by Dalton's law; bat the temperature falls 
so rapidly as the height increases that saturation point is reached and 
the vapour is partially condensed into cloud or rain long before the 
barometric equilibrium is attained. 
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In the third column of Table XIII. the figures given in the previous 
table have been compared in a manner suggested by Stracliey. Tlie 
tension of vapour at sea-level under Kuinuon and Gorhwnl has lawn 
computed for each month, by multiplying tlio mean of tho observed 
tensions at Roorkee and Bareilly into tho ratio botwoon tlie tension of 
saturated vapour at the sca*lcvel temperature and thut of saturated 
vapour at the temperature of tlie plain; that is to say, the tcm|»oruture 
is supposed to bo corrected for elevation ubove tlie sea while tho degree 
of saturation rcinaius constant The figures in Tubic XII. huve tlion 
been divided by the corresponding tensions at sou-level, and tlie average 
of the fractions fur all the months has been calculated lor ouch elevation. 


Finally, from these results the ratio of the tensions at each cvcu thou¬ 
sand feet above tho sea has been found by interpolation. Tho second 
column of the table gives the results of Sir Joseph Hooker's observa¬ 
tions in Sikkim compared with those taken at the meteorological obser¬ 
vatory of Gwalparanear tho foot of the hills, and the fourth column has 
U*en computed from tho observations in General Cunningham's IsuU'tk 
and those taken by Dr. Scully on the way Imck from Yurkand in 1875. 
The latter have been published in the Indian Meteorological Memoir*, 
No. VIII. The base station for tho Kashmir group is ltawal Pindi. Tho 
figurcsopiiosito 7,000 feet in the second and fourth columns are derived 
from the monthly means of tho Darjiling and Marri observatories. 


XIII.—Proportions of vapour tension at various elevations in the 

I Hindi ft >fa. 

i • ” I MVaN KOR lTliSLATA" 


Height. I Sikkim. 


Sen*levcl ... 
1,000 feet m 
3,000 „ m. 
3,000 ,, ... 
4,000 „ ... 

•>,000 „ mm 
0,000 „ m. 

7,000 „ _ 
3,000 „ ... 
9,000 „ «m 
10,000 ,, ... 
11,000 „ ... 
13,000 „ ... 
13,000 H m. 
14,000 „ _ 
15,000 H ... 

10,000 „ ,m 

17,000 „ « 
10,000 ... 
19,000 „ M 


Knmnnn <V»m|*Utcd hj (k»millltCHl bj 

humoon. ami obw . rvCfl stmchey i. I iinnn'K 7 

j I^ilak. method. method. 
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Tim mean of all three sot* of observations probably represents 
vory closely the actual diminution of vapour pressure on ascending 
in tiie Himalaya. It decreases with more regularity than either the 
Knniaon or Kashmir sories of observations alone, and it agrees very 
closely with the series for Sikkim, where the relative humidity, or 
percentage of saturation, varies much less than in the western 
lliumlnya. The last column of the table but one gives a series of 
ratios calculated on the assumption that the degree of humidity is 
the same at all elevations, and that the temperature of the southern 
slope of lhe Himalaya decreases at the mean rate above found—one 
degree in 361 feet. Ibis series agrees very closely with the average 
of tho results given by observation ; though from 2,000 to 10,000 feet 
the calculated ratios aro all considerably less than those observed in 
Knniaon. During the hot-weather months tho degree of saturation 
on the plains below Kumaon falls exceedingly low, while On the hills, 
ns lias already been stated, the air remains much moister; at Dehra, 
for example, the vapour pressure in March, April, May, and June is 
greater than at lloorkoo owing to local evaporation. Thus on the 
avenigo of the year the relative humidity of the air in tho Kumaon 
hills is considerably greater than over the plain. On the other hand, 
tho observed ratios from 14,000 feet upwards ore less than those 
given by calculation, because most of the observations at these 
altitudes were raado at places lying behind the snowy range. 

In the last column are given the ratios calculated by the log¬ 
arithmic formula, log p = log P— _JL_, where h is expressed in feet. 
Dr. Jalius Hann, in an article in the Austrian Meteorological Society's 
Journal for 1874, page 193, has deduced from all the available obsaiv 
vntions on mountains and in balloons a similar formula in which the 
numerical constant is 6,517 metres, or 21,882 feet. On the assump¬ 
tion that this formula holds good to some distance beyond the limits 
of observation, we find that an elevation of 23,000 feet, or about the 
average height of the snowy peaks, the quantity of vapour in the 
air is only one-tentli Of the quantity at sea-level. The extreme 
dryness of Tibet and Lad&k is thus easily accounted for. 

The logarithmic formula has the advantage of enabling as to 
calculate approximately the total quantity of vapour in the air 
at any time, by an application of the integral calcnhxS. Using 
the generally received values for the density of water vnpourand its 
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co-efficient of expansion with licnt, and extending- the integration to 
an infinite height above the ground, it is found that the depth of 
water that would be formed by the complete condensation of the 
vapour over a given area is almost exactly three times the height of 
the mercurial column which measures the pressure of the vapour at 
the bottom. In the rainy season for example, when the pressure 
of vapour over the Indian plain is equal to about an inch of 
mercury, the complete precipitation of the vapour would yield only 
three inches of rain, that is, less than the quantity which sometimes 
falls in two or three hours. A continuous downpour amounting to 
fifteen or twenty inches, such as frequently occurs in India, must 
be fed by a powerful indraught of moist air. 

The relative humidity of the air is probably greater at all eleva¬ 
tions on the Him&layan slope than either on the plains or on the 
Tibetan plateau beyond the Indian watershed; and it is doubtless 
greater on forest-clad slopes and valleys than on steep and bare 
mountain sides. On a high ridge, too, which intercepts and deflects 
upwards the prevailing south-west winds, thereby cooling them and 
partially condensing their vapour, the degree of saturation in 
greater than on the lower ridges or valleys behind it; for the air 
in sinking after crossing the high ridge is warmed and rendered 
capable of absorbing more moisture than it has been able to retain 
in crossing the ridge. Thus Naini T&l, independently of the influ¬ 
ence of the lake, is always much moister than R&nikhet or the 
notoriously dry and bare station of Almora. The registers of 
the meteorological observatories do not, however, illustrate this 
very well; for at several of them observations havo only boon 
taken in the daytime, when the relative humidity is below the mean; 
and the humidities recorded at the old observatory of Naini TA1 are 
quite untrustworthy and in many cases impossible. At Bareilly, 
Roorkee, RAnikhet, and Clutkr&ta observations were taken both 
night and day for some years, at the hours of ten and four. If the 
means of the four observations at these hours be adopted as daily 
means, ChakrAta appears to be the most humid of the four stations, and 
Roorkee and RAnikhet the driest, though the difference between 
ChakrAta and Roorkee or RAnikhet is less than might be anticipa¬ 
ted. The humidities of the other places in Table XIV. have been 
calculated approximately front the monthly means of tcfnpcruture 
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and vapour tension. The figures for Leh in the winter months are 
doubtful; the psychrometer generally giving unreliable results when 
the temperature falls much below freezing. 

XIV .— Approximate mean humidities of placet in the Himdlaya. 


Place. 

1 

1 

I 

B 

March. 

April. 

• 

1 

• 

a> 

e 

K 


[ September. | 

October. 

1 

! 

% 

December. 

Year. • 

Bareilly 

69 

68 

61 

39 

43 

69 

82 

83 

81 

70 

65 

69 

65 

Rooifcst 

69 

66 

63 

86 

87 

KH 

78 

80 

77 

66 

62 

68 

62 

Debra 

69 

69 

68 

47 

46 

63 

66 

90 

86 

69 

62 

67 

WUi 

Dharmtila ... 

88 

78 

67 

67 

51 

66 

79 

80 

77 

69 

56 

67 

68 

Mnssooree ... 

66 

64 

68 

45 

49 

62 

99 

99 

98 

70 

61 

72 

EE 

lUnikhet ... 

60 

68 

62 

89 

EH 

61 

85 

86 

79 

60 

53 

54 

62 

Chakrita 

68 

64 

66 

49 

67 

68 

94 

94 

89 

64 

49 

68 

67 

Leh 



79 

67 

52 

60 

62 j 

66 

68 

63 

67 

71 



The relative humidity of the air at all elevations up to 11,500 feet 
is subject to a double annual variation, one maximum occurring at the 
time of greatest cold, and the other in the middle of the rainy season. 
At Leh the summer maximum is very faintly marked, nine-tenths of 
the vapoor brought by the south-west monsoon being cut off before 
reaching the station, and at Dharmskla, north of the Panj&b, the air 
appears to be slightly more humid in winter than in summer. At all the 
other stations the maximum degree of humidity is reached in August. 

In April and November the air is dry, especially in the former 
n.onth, when, during hot winds from the north-west, the percent¬ 
age of saturation over the plains often falls as low as 5 or 6. In 
the hills, at Almora and lUnikhet, the humidity of the air frequently 
sinks to 25 per cent., but is seldom less than 20 per cent. The 
month of November and the beginning of December appear to be 
quite as dry as April at the higher hill stations, where these months 
are rainless, while showers sometimes fall in April; but on the 
plains, because of the low temperature of November and the mois¬ 
ture It if in the ground by the summer rains, the air is still compa¬ 
ratively moist In the cold weather the Sub-HimAlayan stations are 
mdife humid than the hill stations on the average of the twenty- 
four hours, probably because the air, which is cooled and has its 
relative humidity increaseffby radiation during the night, drains away 
from the hills and collects over the plain. At this season the air at the 
hill fetation* appears to be dri$r in the mornings *h*q in the evenings. 
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The humidity of the upper regions of tlio atmosphere, as 
indicated by clouds, is always greater in the daytime than at night. 
On the outer slope of the Himilayan chain the variation is doubtless 
quite as distinctly seen as anywhere else in the world, but it lias 
not been recorded in the observatory registers, where only the 
amounts of cloud seen at 10 a.m. and 4 p.m. have been entered. The 
variation is, however, probably very similar to that which occurs 
over the plains, where the sky is most soreno about 10 p.m. and 
most cloudy at the hottest time of the day, when the upward con¬ 
vection currents are strongest In Table XV. the figures represent 
the means of the 10 A. M. and 4 p. M. observations, and they are 
therefore a little above the true mean for the day. 

XV.—Average proportkm of cloudy s ley in tenth* of the expan**. 
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Bareilly 
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1*96 

1-46 
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6*18 

m 



1^ 

8*12 

Roorkne 
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2-96 

3-47 

3-12 

2-25 

1*71 


4-97, 4*50 


M*H2 

2*18 

2*87 

Dehra 

■•a 

3-78 
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1-33 

2*74 

8*76 

Dharmsila 

HI 

4 99 

3*91 

3-42 

nr 

I®® 

3-26 


4*09. 0*74 

0-95 


3-54 

RAnikhet 

HI 

LED 

4*42 3*78 



5-41 



1*69 

1-81 

2*99 

4*40 

ChakrAta 

Ml 

4*23| 4*75| 4‘44 

3-42 

l~aT 

5-14 

8-89 8-57 

6*79 2-28 

1*74 

3.62 

4-80 

Leh 

Ml 

6*82,6-88; 6*27 

6-78 

5-77 

im 

4-89,4*68 

4*44 ( 4-19 

5-12 

5-91 

5*44 


The annual variation of cloud is similar to that of the relative 
humidity of the air near the ground. It has two maxima, in the 
cold weather and the rainy season, and two minima, in April or May 
and in November. April is cloudier than November, probably be¬ 
cause the np-ward movement of the air during the day then prevails 
over the downward movement at night, while in November the preva¬ 
lent movement is downward. In this way the air in the upper 
strata is dynamically cooled in the hot-weather months and dyna¬ 
mically heated in November. The variation of humidity at the hill 
stations is intermediate in character between that observed on the 
plain and the variation in the cloud-bearing strata of the atmosphere. 

No direct observations of the heights of clouds above the ground 
have been made in the Himilaya. The ordinary clouds of tho 
rainy season that look like broken cumulus from below are often 
not more than 5,000 or 6,000 feet above sea-level, hill stations 
like Naini T41 and Mussooree being frequently enveloped in them 
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fur <l:iV 5 *. They RomotimcB even extend down to the level of tlio 
plain*, the whole niiuw of the mountains up to the snows being then 
shrouded in fog. From the vapour tensions given in Tublo XIII., 
nnd the temperature decrements in Table V., it is possible to calculate 
approximately the average height at which o mass of air rising up 
from the plain would reach the dew-point and begin to form cloud. 
In January this height is a little over 4,000 feet above the plain, or 
nl tout 3,000 feet above sea-level. In April nnd May the height nbovo 
the plain is 8,000 feet, nnd at this time of the year it is rare to find 
clonds resting on tlio outer ridges of the Himalaya, though great 
banks of them arc formod every day along the southern face of the 
snowy range. In the rainy season, that is, between the middle of 
Juno and the end of September, tlio average height at which 
clouds would commence to be formed in a rising column of air 
is 3,100 feet above the plain or about 3,900 above sea-level. 
This probably coincides very nearly with the zone of greatest 
rainfall oil tlio mountains. In August, when the air is most humid 
and rainfall most frequent, the average lower limit of cloud is 
prolwbly about 3,200 feet above the sea. 

Regarding the upper limit of cloud nothing is known. The 
light feathery ice-cloud called cirrus, seen above the plains of Tibet 
and the passes over the Indian watershed, appears quite as high as 
when viewed from the Indian plain. It is probably formed at all 
elevations to winch water vapour extends, though what the upper 
limit of vapour is we do not know. If wo assume the cirrus clouds 
over tho Tibetan plateau to be twico as high as the plateau itself, 
say 30,000 feet above sea-level, the quantity of vapour in the uir 
would be only one4wentioth of that observed on the plains of India, 
but it would probably bo quite sufficient to form light clouds. 


The distribution of rain both bn the plains and on the mountains 

lias already been described in a general way. 
Until nnd snow. , , ,, 

The plains of Northern India, between the 

monntnins nnd tho Jnmnn river, or a line drawn north-westward frogt 

Delhi beyond the river, may be divided into roughly parallel zones of 

equal rainfall, that which receives the greatest amount of precipitation 

lying nearest to the Himalaya. The breadth of each of these zones 

gradually diminishes towards the north-west and widens out in the 

direction of Bengal, because, the prevailing wind of the rainy season 
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being easterly over the plain, the supply of vapour gradually dimi¬ 
nishes and the rains become lighter as we pass from east to west. In 
Table XVL, the average monthly rainfalls of 15 places on the plains 
near the base of the hills of Kumaon, GarhwAl, and Dehra Dita, are 
given. The first group of stations is at an average distance of 20 to 80 
miles from the base of the hills, and the distance of the other group 
is under 20 miles. In both groups the stations are arranged in 
order from east to west. The table might be extended indefinitely 
in both these directions as well as southwards, but little would be 
gained by doing so, since the distribution of rain above described is 
seen clearly enough from the figures as they stand. 

The average rainfall of the line of stations at a distance exceeding 
twenty miles from the Himalaya is 40*1 inches, and that of the 
stations at a distance less than twenty miles is 46*6 inches. In each 
group the total rainfall gradually diminishes in passing from the 
extreme east of Rohilkhand to the neighbourhood of the Ganges, 
where it increases suddenly and again gradually shades off to the 
westward. The mean wind directions for the rainy season at Roor- 
kee, Meerut, and Delhi indicate that there is frequently a sort of 
eddy formed at that season near the upper course of the Ganges, 
probably by the meeting of the south-east winds of the plain with 
south-west winds from the Arabian Sea that have been deflected 
northward by the Aravali hills in IMjput&na, and this may be the 
cause of the increased rainfall that is observed. 

On the moun tarns the roinfull varies rapidly with height, and 
its quantity is to a very great extent dependent on the situation 
of the place to the windward or leeward of high ridges and peaks. 
At fairly exposed stations of nearly equal altitudes there is a gradual 
diminution of the annual rainfall on passing from west to east, and 
between the Ganges and Jumna there is a slight increase perfectly 
comparable to that which occurs on the plain in the districts of Bijnor 
and Sahkranpur. Thus the annual rainfall of Darjiling is 120 inches, 
that of Naini Tol91 inches, that of Mussooree 95 inches, and that of 
Chakr&ta, Simla, and Marri 62, 68, and 58 inches respectively. 

The next table gives the average monthly and annual rainfall of 
twenty places on the Himalayan slope, classified into three groups 
according to their positions near the foot of the slope, on the outer 
high ranges or on the inner ranges and valleys. 

32 



XVI .— Rainfall of station* on the plains near ike hast of the Hxm&laya . 
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XVII.—Rainfall on the Himdlayan si 
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The influence of an elevated ridge in diminishing the rainfall 
of the valley behind it is seen on comparing the rainfall of Almora 
with that of Naini T&l, or even by comparing Srinagar with Patrri, 
though both of these lie far in the interior of the mountain system. 
A much greater contrast is observable between Bhogpur, at the foot of 
the mountains overhanging the gorge of the Ganges above Hardwar, 
and Dohra, in the Dun, behind the central and highest part of the 
Siwalik chain. The rainfall of Bhogpur, given by the observations 
of two and a half years is, however, probably too high. 

The variation of rainfall with height can only be roughly determin¬ 
ed, because every high ridge and peak thus cuts oft* the supply of vapour 
from the lower ground to the north of it In Table XVIII. an attempt 
has been made to determine it approximately from the rainfall figures 
in the first two sections of Table XVII., together with those of two or 
three places in the hills north of tho Panj&b and the observations, made 
by General Strachey at Niti in 1849. The ratio between the mean 
rainfall of each hill station and that of the nearest station or stations 


on the plains, for the same years, is given in the lost column. 
XVIII.—Rainfall of the oiUe>- elope of the Himalaya compared to 
that of the neighbouring plain. 


Hills. 

Tlains. 

- - — - - — - - - — 

Difference of 
elevation. 

Station. 

1 Height 

I in feet. 

3 

6 

3 

Nearest station or 
stations. 

Height 
in feet. 

r «« 

-S 

B 
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Kilpuri ... 800 SOI 

HardwAr ... 1,I0U 4«V7 

Path&itkot ... ljlrtu r»o - 2 

Mohan ... 1,830 051 

llaldwfoi ... 1,430 74 1 

Amlrfri ... l,80o 778 

Kilsi ... 2,000 82 3 

Nfirpur ... 2,050 703 

Delm ... 2,230 74 0 

Bhogpur ... 2,430 1577 

Piilampur ... 4,000 118 0 

Dhanusila ... 4,400 123-2 

Muasooree (1) 5,850 142-2 
MiiMooroe ($) 0,550 05-2 
Naini Til ... 0,000 00 « 

Simla ... 0,950 68-6 

Chakrita ... 7,030 62-2 

Landanr ... 7,610 87-1 

Niti * • •6 f 11,400} 6-5* 


Rndarpnr 
lioorkoe 
Gurdaspur 
Koorkee 
H mlni-pur 

Sfthimiipur aud Ambaln, 
Ditto 
GunlsNpnr 
lioorkoe 
Ditto 
Gunl-mpur 
Ditto 
Roorkoo 
Ditto 
Ruderpur 
Ainbila 

Saliiranpur and Ambila, 
lioorkoe 

lloorkec and Rodnrpur, 



’Rainfall of July, August aud September, 1849; the observations at Niti taken 
by General Stmchey. 
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By grouping together the ratios for the places lying between the 
even thousands of feet, many of the irregularities that appear in 
Table XVIII. are cleared away and the results may be accepted with 
more confidence. The excessive rainfall of Bhogpur, for example, 
will to some extent counterbalance the defect at Dehra caused by the 
position of the latter station behind the ridge of the Siwoliks. The 
following figures are thus obtained :— 


Height above plain. Mean height. 


Bainfall ratio. 



Calculated. 



The ratios in the last column are calculated by means of a 
formula, R = 1 + 2*12 A — 0*47 A* + 0*025 A 8 , given in the* 
official Report on the Rainfall of the North - Western Provinces and 
Oiulh, published in 1879. It was originally computed from some¬ 
what different data, but it represents the observed ratios in the above 
table as closely as can possibly be expected, considering the nature 
of the observations. At elevations greater than.9,585 feet above the 
plain this formula gives increasing values for the rainfall, and is 
therefore inapplicable; but from 7,000 feet above the plain upwards 
the rainfall ratio may be approximately represented by a logarithmic 
formula, log R*» 2*151—0*287 A. In both formillsB A is to be 
expressed in thousands of feet. 

The mean rainfall along Rohilkhand and the Doab, at a distance 
of twenty miles from the hills, is about 43 inches, and the mean 
elevation of this line above sea-level is 800 feet. Applying the 
formulae in the preceding paragraph to these data, we find that 

1 The observations for the lower Mnssooree station being for a very short period 
only, the figures for the stations immediately above and below it in Table AViU. 
have been included in striking the average. 
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the Average rainfall on the southern slope of exposed mountain 
ridges in Kumaon and Garhw&l would probably be the follow¬ 
ing :— 

At 800 feet above the sea 43 inches. 


«f 

1,000 


ft 

60 

91 

3,000 

»f 

ft 

125 

VI 

8,000 

ft 

ft 

159 

n 

4,000 

tt 

»! 

164 

•i 

5,000 

•9 

tt 

149 

n 

6,000 

ft 

ft 

122 

ft 

7,000 

tt 

ft 

88 

ft 

8,000 

it 

If 

52 

it 

9,000 

it 

tt 

27 

91 

10,000 

if 

If 

14 

ft 

11,000 

ft 

ft 

7 

If 

12.000 

tt 

tt 

4 


From the table it appears that the maximum rainfall occurs 
about 4,000 feet above the sea. The exact height of the maximum 
aone determined by the formula is 2,948 feet above the plain, or 
about 8,750 above sea-level. This agrees very closely with the mean 
altitude at which a rising column of air reaches its dew-point in the 
rainy season. 

By far the most important if not the only cause of rain in the 
Himalaya is the cooling of the air by expansion as it ascends the 
mountain slope. It has been already seen that in the rainy season, 
the direction of the wind at all elevations in the Himalaya up to 
15,000 or 16,000 feet, if not higher still, is from some southerly 
quarter. Near the foot of the hills the prevailing direction is south¬ 
easterly, but at most of the stations from the level of Dehra Diin 
upwards the wind blows from some point to the west of south; that is, 
more or leas nearly at right angles to the axis of the mountain zone. 
The air in rising to surmount the barrier has its heat rapidly converted 
into the work of expansion, and it commences to precipitate rain when 
the temperature falls to the dew-point When once condensation 
begins, the reto of decrease of vapour with height will be a measure of 
the quantity condensed or the rainfall. This rate is greatest at the 
loweet elevations; and thus rain should be heaviest at places on the 
outer slope of the mountains where a rising stream of airs usually 
begins to precipitate moisture, as the observations prove to be 
the foot. 
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The slight rainfall of places like Almoin and Srinagar, to the 
leeward of a higher mountain mass is caused by the partial exhaus¬ 
tion of the vapour in crossing the mountains and by the dyna¬ 
mical heating of the air os it streams down towards the valley, 
both causes diminishing the tendency to condensation. The rapid 
decrease of rainfall on ascending beyond 6,000 or 7,000 feet is 
due simply to the exhaustion of the vapour, but at all elevations 
the influence of high ranges in cutting off the supply of vapour 
is easily seen. Regarding the rainfall of 1849 on the Tibetan 
table-land, General Strochey says:—“In the country beyond Niti 
no register was kept; but during a week of rainy weather in 
the middle of August 1*5 inches fell at Niti, while at Sanjor, 
beyond the watershed, where I was then encamped, at 16,500 
feet, the rain never exceeded a very faint drizzle, and oould 
hardly have been susceptible of measurement.” At the Leh 
observatory all through the summer the rainfall hardly ever exceeds 
a few drops, and the greatest fall in a month during several years 
was an inch and a half. Sir Joseph Hooker's experience in 
Sikkim supplies us with facts quite parallel to these. In August, 
1849, he says 26*8 inches fell at Darjiling, while in the interior, 
at the same elevation, but in the rear of the first masses of snowy 
mountains only 12*5 inches were measured. Between the 8th 
of September and the end of the month only 1*7 inches fell at 
Mome Samdong, about 15,500 feet above the sea, while at Darjiling 
10 inches fell, and other instances of a similar nature might be 
cited. 

The variation of rainfall with season is very distinctly marked in 
India. At all the stations in Tables XVI. /rnd XVII., and at almost 
every station on the North Indian plain, the driest month of the 
year is November. In the great majority of years no precipitation 
whatever ocean in this month or in the first half of Deoember, 
except perhaps on the higher mountains towards the north-west 
where the winter snows usually begin before the end of November. 
About Christmas a few showers of snow usually fall oil the outer 
hills, and at the same time there is a slight precipitation of rain 
over the plains of the Paiytb and the North-Western Provinces. 
These winter mows and rains increase in quantity sad infrequency 
on the hills and in the north-west Paajfib until February or March, 



250 HIMALAYAN DISTRICTS 

but on the plains of the North-Western Provinces and Behar the 
maximum occurs in January. 

The cause of the winter mins and snows has already been pointed 
out in describing the annual changes of the winds. In October and 
about the beginning of November the air over Northern India is as 
near as it ever attains to a condition of statical equilibrium. It is 
subject to the diurnal oscillations called the barometric tides and to the 
accompanying mountain winds, but there is little permanent move¬ 
ment of the air in any direction. During the cold weather, however, 
the neutral plane of pressure gradually sinks and the south-west 
upper currents of the atmosphere are then forced to ascend the slope 
of the mountains where they precipitate more or 'less of the vapour 
they contain. On the lower hills the temperature increases so 
rapidly in March and April that the tendency to precipitation, and 
consequently the rainfall, becomes less than in January and February, 
though the upper currents continue to blow from nearly the same 
direction os in winter. Along the southern declivity of the great 
snowy range, however, thunderstorms are of daily occurrence at this 
time of the year, and above the snow line considerable quantities of 
snow are frequently precipitated. In Lad&k the heaviest falls of 
snow observed by Captain H. Strachey in 1848-49 occurred in 
April; but daring the three years, 1876-78, there was no precipita¬ 
tion at Leh in that month. 

April and May are the months in which hail is most frequently 
noticed in the Himiilaya. No regular registers of this phenomenon 
have been kept, but nearly every year several hailstorms occur in 
the outer hills, and the stones are often of large size. On the 11th 
of May, 1855, a hailstorm occurred at Nuini Tal in which many 
stones of 6, 8, 10 and even 24 ounces were observed to fall, the 
circumference of these varying from 9 to 13 inches. In 1878 there 
was a storm in which large hailstones fell, some of them so heavy that 
they punched holes through the zinc roofs of the houses, while the 
quantity was so great that-it lay in shady places, where covered with 

leaves, for nearly a month. 

* 

About the middle of June usually, and sometimes before the 
end of May near the foot of the hills, the hot north-west winds of 
the plains give way to sea winds from the Bay of Beng*l. The 
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whole of the lower atmosphere over India is then moving towards 
the Himilaya; and the upward deflection of the air currents by 
the mountains causes frequent precipitations of rain in the manner 
already described. The rainy season almost always commences 
sooner on the mountains than on the plains, for saturation is readied 
first at high elevations and then propagated downwards by the 
cooling effect of the falling rain drops and the cutting off of the 
sun's heat by clouds. At most places in India, and in the inner 
parts of the Himalaya, July is the rainiest month, but on the outeV 
slope of tlie mountains August is equally or sometimes even more 
rainy, especially towards the north-west of the chain. 

While the rainy season lasts, the parts of Lad&k about Leh, 
and the Tibetan plateau generally, receive perhaps, on the whole, 
less precipitation than.in winter, because the temperature is then so 
much higher than on thelndinn side of the chain, this high temper¬ 
ature greatly decreasing the relative humidity of any air that may 
reach the plateau from the south. It is probable also that the high 
snowy peaks, lying above the limit of the monsoon current proper, 
receive less precipitation in summer than in winter. At the tarn 
of the seasons, however, about the end of September, falls of snow 
amounting to several feet in thickness sometimes occur on the 
passes over the Indian watershed. 

Shortly after the autumnal equinox, about the end of September 
or beginning of October, the rains cease all over Northern India. 
The sudden cessation of the ruiny season seems to be in some 
measure determined by the rapid diminution of solar heat, as the 
sun retreats to the south of the equator. It is possibly to this 
tliat we must attribute the somewhat remarkable regularity of 
the recurrence of two or three days’ incessant rain frequently 
experienced in Kumaon about the 20th of September. On the plains, 
also, it is well known to the natives of the country that if rain 
falls in the nakshatra (lunar mansion) of Hathxya —tliat is, in the 
last week of September or first week of October, it is likely to be 
heavy. Excessively heavy rain, like tliat of die 17th and 18th 
September, 1880, when 80 inches fell in little more than two days 
at Naini T«U and produced a disastrous landslip, cannot, however 
be thus produced by a simple loss of heat, but requires a powerful 
indraught of moist air to keep up the supply of vapour. The 

83 
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heavy min observed on the plains at a the break-up of the 
monsoon/’ and probably also that which falls at the same time on 
the outer hills of Kumaon, must be due chiefly to the minor storms 
of a cyclonic diameter that are frequently formed near the head 
of the Bay of Bengal at the turn of the season, and pass iuland in a 
north-westerly direction. 



CHAPTER VI. 

Economic Minkkalogy. 

CONTKNTU. 

Mining history. Kxpcrimcnt* in GarhwAl. The Kamnon Iron Work* Company. 
Cannes ot present jioor return*. Mude of mining: exmidian: removing the ore: 
era*]ling the ore: cleaning the ore: drainage. Smelting dictations: refining the 
ore. Division of profits. Improvement needed in applinncc*: Chill furnace: 
English system. Outturn. Financial rcsultsof the settlement of the revenue derived 
from minerals. Cold: Tibetan gold-fields: Tliok Jalung mines. Silver. Copper 
mines: Sti mine aud its ores: Sirs mines : Caul and Sot Uurang. Bouraonite. 
Copper mines of GarhwAl: Iihanpur: Dliobri: Pokhri: Chaumnttiya mines: BAja's 
mine: Nota mine: Thila mine : Dandamine: TAlnpungla mine: Khama mine: 
Agar Sera mine. Iron mines: Kumaon iron mines: GiwAr mines: GarhwAl mines: 
Nig|wr: Dasaull: lriyakot, IamI. Arsenic. Lignite. Graphite. Sulphur. 
Moras. Gypsum. Soa|i*stone. Asbestos. Hilajft. Limestone. Building stone. 
Hoofing slate. Alum. 

Thb mineral resources of the Kumaon division early obtained 

.. the attention which their traditional value 

Mining history. , , , , , ,, , . 

assumed to be dne to them, and it was one 

of the directions to the first Commissioner to procuro specimens of 
the ores to be found in Kumaon and transmit them to the mint for 
unsay. Specimens of copper ore from the mines in Sira and Gangoli 
were accordingly forwarded to Calcutta in 1815, but the report was 
not favourable; for, if the specimens sent were fair samples of the 
ores in general, it was doubted whether the mines could be worked 
to advantage. 1 The Government were, however, not satisfied with 
this report* and in 1817 deputed Mr. A. Laidlaw as mineralogical 
surveyor to accompany Lieutenant Webb’s party through Kumaon. 
His orders* were to consider the examination of the mineral resour¬ 
ces of the country his primaiy duty, though at the same time he 

1 To Government, fated 26th June, 1815: from Government, doted 4.8th. Jen* 
uary, 1816. For further information on the mineral resource* Qt Kumaon ie 
Moorcroft * Travels, I.. 7; Aa. Bea., XVIII., 286; Bee Geol. Bur* 1871, i*; II* 8*: 
(Lewder) III, 48; J. A. 8, Ben., VI., 658 j Glean, in 8c., I., 280. 

Graphite. Glean, in Be., III., 280; J. A. ft, Ben.. XXIV., 208; N.*W. P. Bee., 
III., N. 8., 371; G. India Bee., XVII., 58. 

Iran ores and works, N.-W P. Bee., XVIII., 1; Bee. G. India, Sup* VIII., 
87: XVII., 1: XXVI.: BhAbar Iron works, Agra, 1856. 

Copper ores and works, J. A. 8., Hen., VII., 884 (Drummond): VIII* 471 
(Glasfurd): XII., 458, 769 (Lushington): XIV., 471 (Rcckendoif); Aa. Rea., 
XVIII., 289; N.-W. P. Bee., III., N. 8., 22; Glean, in Be., I., 228: 
liiguite. At. Be»„ XVI., 887. 897. 

'Kmin Government, dated 11th July, 1917. Mr. Tmidiaw died at Plthora* 
garb in 1886, and 1 have not been able to procure any of his original reports 
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should not Tool himself debarred from bestowing attention on any 
other matters deserving of scientific research, so far as such investi¬ 
gation did not interfere with his more immediate duties. These 
instructions further go on to say:—“Yon should ascertain the 
existence or otherwise of mineral productions applicable to purposes 
of public use, or available as a source of revenue; and report on the 
practicability of bringing them to account. The existence of iron 
and copper ores in considerable quantity lias already been ascertained; 
bnt as the working of these metals might injuriously affect important 
articles of British import, it is not designed that your attention 
should be occupied in detailing any practical arrangements for that 
purpose; yon will not, however, oonsider yourself debarred from 
prosecuting enquiries into any circumstances regarding them which 
may be of sufficient interest to science to merit particular notice. 
In every part, indeed, of your researches it is the wish of Govern¬ 
ment that, in the first instance at least, you should contemplate 
rather the general capabilities of the country which you are to visit 
than the special means necessary for bringing them into action in 
any particular district; though, of course, the facility or difficulty 
with which metallic ores or other useful minerala could be raised 
and brought to market must be a leading point in your observations 
on them. The minuter dehils of machinery, mode of working, Ac., 
are what it is meant to postpone, ns these will be the subject of 
future determination, when the whole result of your survey shall be 
before Government.** 

In 1826 Captain J. D. Herbert submitted his report on the 
mineralogicnl survey of tho province. 1 This was followed by a 
report* in 1888 by Captain H. Drummond, of the 3rd light 
Cavalry, on the copper mines at Rfii in Gangoli and at 81ns in 
B&rabfsi. Captain Drummond had brought with him from England 
ah experienced Cornish miner, Mr. Wilkin, to examine the mines 
already worked, and proposed that, with a view of ascertaining their 
notes! Vbk>e, a certain sum should be advanced by “ Government for 
an.ficperaiiMtnfcil opening of snob mines as might appear best suited 
to the^dbject in view.** This proposal was accepted 1 by Government, 
and a sum of Rs. 2,415 (subsequently increased by Rs. 1,000) was 

i To (VmmiMioner. dated 10th January. ISM. *J. A.P.. Hen- Tit., 

034; wdOtei. Kum., p. S6S. * To Cou u aUwoncr, doled SBQMi Xutcabet, lMt 
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•Hotted to curry out the design* famished by Captain Drummond. 
A report 1 on the experiments then undertaken eras rendered by Hr. 
O. T. Ltnahington, Commissioner of Kumaon, in 184i. 

The place selected for the important purpose of determining the 
lwtaMl ,| 1 g a M L «d™Ug«. or othenri« of working tk. 

mines under European superintendence eras 
the Pokhri copper mine in psrgana Nigpur in GhurhwAI. The works 
were carried on from 1888 to 1841 with a net loss to Oovernment 
of Re. 7,884. The Commissioner considered this complete failure 
to be due to the poorness and scarcity of the ores found, and not in 
the least to any want of skill or industry on the part of Mr. Wilkin, 
or any injudicious selection of the places for experiment Mr. 
Heckendorf, a mining engineer, visited these mines again in 1845, 
and in commenting on the deductions to be drawn from Mr. Wilkin’s 
experiment, gave it as his opinion that the operations then under¬ 
taken should not be considered as conclusive against the value of the 
mines.* The experiment should have been confined to driving a 
•haft some thirty or forty fathoms below the old mines, and not to 
collecting ores whioh might have been a good addition in smelting 
other ores, but the smelting of whioh alone could never he 
profitable* 

Again, there were no proper appliances for smelting, the loss 
from which by the native method adopted was very great, and the 
ores used, from their nearness to the surface, had already lost much 
of their value by the slow metamorphosis of pyrites into snlphsto of 
copper. On the whole, Mr. Reckendorf's opinion was favourable 
to more extended and expensive operations in the hands of a private 
company. Nothing of importance, however, resulted from this the 
first attempt to obtain some accurate information regarding the 
mineral resources of. the Himalaya. Captain Drummond also com¬ 
bated* the conclusions arrived at by Mr. Lushington ms to the mines 
not affording a fair field for investment of capital, and in support of 
his views quoted the testimony of Captain Glaafard (Executive En¬ 
gineer), Captain J. D. Herbert ( Superintendent of the Mineralogieal 
Survey), and the experts Wilkin end Reckendorf, who had actually 
visited and partially worked the mines. He urged that the sums 

» J. A. 8, Baa- XU, 454, and Mat. Kan., p. Ul. • J. A. 8, Ben., XIV, 
471 i and MaA la. p. Mi. f la a panphltt paMshOI in Londm in 1845, 

aail mat. Ink, p. SSS. 
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hitherto expended ware barely sufficient to pey for the expenses of die- 
covering end lejing open the lode, end were utterly insaAeient to 
carry on the experiment in the only wey in winch it could be mode to 
pey. Nothing wee undertaken until 1852, when the mines were 
again opened on the seme footing, but the result was failure as 
complete as before. No attempt has since been made towards 
placing the copper mines of Garhw&l under European superintend¬ 
ence. In 1872, however, a European leased the mines and con- 
tinned the extraction of the ore according to the native method, 
but was obliged to abandon the process, as he found the cost of the 
metal when manufactured more nearly approached the current rate 
for silver than that obtainable in the market for the best foreign 
copper. The copper mines in Kumaon have never been worked 
under European superintendence, and any remarks that I have to 
make on their value or fiscal history will be found under the notice 
of the mines themselves. 


Connected with the histoiy of mining enterprise in Kumaon 

v _— Iron wort, special prominence most be given to the 

OomfMqr* Kumaon Iron Works Company still in exist* 

once, end whose origin is no donbt dne to the continued belief, 
in spite of successive failures, in the possibility of turning the 
utilisation of the mineral resources of the province into a profitable 
investment These had again in the regular cycle of inquiries 
become the subject of much speculation. From a review of the 
information before Government and the results of certain experi¬ 
ments made in 1856 the Directors of the East India Company 
sent out a Mr. Sowerby and a large staff of mining assistants in 
1857 to carry on the smelting of iron on aooount of Government in 
the -interior. 1 The foot was soon established that iron of an 
excellent quality could be manufactured at ratee below the seat of 
iron imported from England, and a number of private individuals 
under'tbe style of Davies and Co. were permitted to undertake oper¬ 
ations for the same purpose in other parts of the lower hills. 


on the Oovemment iron walks in K o—cm , wf Ik plane, spsdScaHone, 
for eatabtiahinfr Iron walks la Komaon, and rnnaika m Ike ban 
_ _j Himalaya* by W. Soworby, O.H, printed aa Ha XXVL ri IkaSri. 
Government at fndia (PabHo Works Department), Galeatta, IMS. 
ive * review of the RiwUah, Ulveretoaa, Oontinentel, “ 

_wl, Black Fbrest, Bohemian and Btyriaa Ira* Workc, aad < 

for adapting Ike approved pr o c aaae s of **— *-*“ 


fissasr 
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The itovnI object of the Government enterprise ma to 
irinoe privets companies to work by demonstrating the financial 
and physical possibility of carrying on iron works as a remunerative 
industry in this province. Messrs. Davies proposed to take over 
the tract between the Dhabka and the Bhakra, and their proposals 
were accepted, with an assurance that they might proceed in 
confidence to make their arrangements, as Government would 
grant the lease sought They therefore took over the Khfirpa TU 
works in the rains of 1858, and paid their cost price in 1888. 
Thin company also erected buildings at KiUAdhdngi at a oost of 
Us. 1,25,000. On the fuilure of die Government works at Deli- 
cliauri Colonel Drummond ottered to tnko them over at a valuation. 
These works were given over to Drummond and Co., who {mid tin 
capital under agreement into the treasury in 1881. The forest 
rules were relaxed in favour of both companies, so as to allow them 
entire control over • the fuel supplies, and eventually in November, 
1882, both companies woro amalgamated under tlie title of tint 
North of India Kuinoon Iron Works Company (Limited). Soon 
after the formation of the company instructions wore received from 
the Secretary of State to construct a tramway to Khurja on tlie 
East Indian Railway, chiefly, it would appear, to afford an outlet for 
the iron manufactures of Kuniaon. Tho tramway was to he laid 
with cast-iron rails manufactured at Delicliauri, and the company 
lost no time in making several thousand mounds of pig iron. 
Before the rails were made, however, the Government announced 
its determination not to undertake this line itself, but to hand its 
construction over to the Oudli and llohilklinnd Hail wav. It was 
essential to the success of tho enterprise that some such outlet 
should exist, and tho company accordingly determined to close its 
works for a time and await the opening of the line. 

A license was granted by Government, hut, unfortunately for 
the company, not executed till it was too late, and the deed of 
agreement oontained briefly tlie following clauses :—1.—Tint a 
capital of 3^ lakhs of rupees should be paid lieforo execution of the 
deed. 2.—That the company should pay Rs. 83,585 as the liquidated 
value of the works at Dehchanri, Ramgarh, and Khurpa T&l, made over 
to them by Government, in four instalments, on or before the 1st Sep¬ 
tember, 1882, I863,1884,and 1865, respectively; and in default of ono 
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payment the whole to become immediately ilw. 3.—To pay yearly, 
for the first three yearn from 3th Jane, 1861, a rent of Re. 1,500, 
and thereafter a yearly rent of Rs. 3,500 and a royalty of one 
rupee per ton of oast or wrought iron produced, and eight annas 
per ton of iron ore raised and sold without being smelted ; the said 
royalties not to be paid unless they exceed, and only so far as they 
exceed, the rents of Rs. 1,500 and Rs. 2,500 before named ; 
payments to be made on the 1st May yearly. 4.—To erect during 
the third, fourth, and fifth years suitable furnaces with requisite 
appliances for the smelting or blasting of iron (no number men¬ 
tioned), and during these third, fourth, and fifth years to manufac¬ 
ture at leaat 750 tons of iron per annum on an average, and 
thereafter till the end of the term of 50 years manufacture 2,500 
tons of iron per annum on an average of three years, to be struck 
in May each year. 5.—That the area of the forest at the closs 'f 
every ten years should be covered with at least nine-tenths o. jcH 
timber like trees as stood upon it at the commencement of the 
term, and when less than nine-tenths the company should plant to 
the neeeesary extent, failing whioh they should pay for each default 
Rs. 20,000. 6.—Not to transfer their lease without the consent of 
Government 7.—To keep all roads (not being public ways made 
by Government) used by them in repair, also their works. 3.—At 
the doee of their term remove their buildings, Ac., fifst giving 
Government the option of purchasing them at a fair valuation. 
9.—On the failure to pay or manufacture as stipulated, Government 
to enter upon end possess the works. 10.—But if such failure is 
not dne to the neglect of the company, tlicy shall be free from such 
penalty. 

The purchase-money of the Khdrpa Tnl works was alone paid 
up, hut the forfeiture clause was suspended by the local Govern¬ 
ment in 1863. The forest tract was never given over to the company 
in the meaning of the agreement, bat its revenue has been sepa¬ 
rately collected and. credited by Government. The license was not 
sent up has Calcutta till June, 1364, by which time the company 
had begun to eee that the speculation would not turn out a profitable 
ana. In hot the license deed was not prepared for signature until 
after the Company had suspended operations, and then it was ruled 
by the Solicitor to Govenmtet that it ought not to he signed. The 



imp of the tract to be given over to the oompan y was not compiled 
till 1869. So much for the relations of the company to Govern¬ 
ment, and the delay in dealing with its affairs which has been 
shown throughout. In Jane, 1861, permission was obtained for 
the company’s manager to draw against their capital. This was 
expended with little result, and in 1864, ae above mentioned, the 
company was wound np. This result was in a great measure, no dool'% 
doe to the company being unable to raise capital in the market, 
owing to the defect^ or rather the want^ of tide, which appears to bo 
aseribable to no fault of their own. Since 1666 oorreepondenco 
has been carried on in reference to the affaire of the company and 
plana have been proposed for its resuscitation. In 1879 the works 
were visited by Mr. Jonee of the Roorkee Workshops and valued \ 
he made them then worth Re. 1,96,780* with a debt to Government 
of about Re. 80,000. There can be no doubt that the works can 
hardly be said to have had a foir trial, and the valuable opinion of 
the Commissioner of Knmaon may be quoted to the effect that 
there is every reason to believe that, if carefully supervised and fed 
with capital, the works should at least torn oat as favourable under 
any circumstances ae the East Indian Railway. There is no donbt 
that, in the distance, the fool difficulty exists, bat at Dekchanri and 
KHfedhdngi for many yean this can scarcely be felt, and under 
penalties to replant, the company may fairly be allowed to have an 
unlimited supply from the neighbouring forest. At Ramgarh it is 
doubtful whether iron manufacture will pay, ae the ore, though of 
the finest quality, lies at a considerable distance from any forests 
of any considerable magnitude, so tliat until it has been definitively 
settled whether coal does or does not exist in Kumaon the eventual 
absolute success of these Knmaon mines must remain problematical. 1 
The increase of railways in Northern India and the development of 
the resources of this province most sooner or later press these diffi¬ 
culties into notice, and they will tbss obtain a final solution. “Too 


much hss been written and too little done” hitherto in this direction. 
In reviewing the cau ses of the poor returns from the different 


mines, one that presses itself into notice on 
the most cursory Inquiry is the comparative 


» VOr the 
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for this note I am iototed to tot oAeo of ths 
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i naco ee ri bflify of toe principal mines. The oopper nnnM of Sira and 
Gkagoli, equally with Pokhri and Dhanpur, an situated on high 
fJift in the interior. The taloose and calcareous formations m 
which the ores are found occupy the high precipitous mountains 
which boild np the outlying spurs of the principal range, and some 
lie within it This chain itself is metalliferous, as the leed mines at 
Ghirti between Milam and Miti, the copper indications at Tola and 
elsewhere in the Juhtr country, and the copper mid iron mines at 
Polar near RudrnAth combine to show. The absence of coal and the 
ituim—ing oost of wood fuel, with the distance it has to be carried 
when the forests near the mines have been exhausted, materially 
enhances the oost of production, while the difficulties of carriage in 
the tracts where the mines lie are often such as almost to preclude 
the transport of ore for smelting, and the forests in the neighbour¬ 
hood of most mines only suffice for the most moderate requirements. 
Another difficulty is the want of labourers. The present work¬ 
men only oome to work in the mines from toe latter end of 
October to the beginning of April, and many of the less pro¬ 
ductive mines have been abandoned owing to the miner class 
taming to agriculture and to supplying the labour market at 
Binikhet and Naini Til. This want, however, oould lie supplied 
from NepAl were regular wages and constant employment once 
established. Sea-borne copper, though inferior to native copper, is 
from its cheapness preferred, and until capital is invested in opening up 
the larger mines and conducting the whole operations on a sufficiently 
large scale to warrant the permanent investment of capital in 
machinery and proper furnaces, and other appliances for the more 
economical working of the ore, mining enterprise must remain as it 
is—a practical failure in this province. It may be said that these 
extended experiments have already been tried in the oase of the 
Kumaon iron works, but this remark will aa»Toely apply, as that is 
another of those unsatisfactory operations which stopped just at toe 
point where further progress would have decided toe question for or 
against the poasibility-of making mining speculation a remunerative 
one in Kumaon. I shell now briefly describe toe mode of working 
end the financial results of toe settlements of toe revenue from 
minefe from the official reports and papers before deeoribing each 
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The mode of tukbg the minee» the same In GerhwAI and 


Mode of mining. 


Kurnnon, and the suggestions for its improve* 
meat will serve far all classes of minerals. A 


gallery or passage is cut in the face of the hill with such slight 
declivity outwards as is sufficient to carry off the water. These 
adits have more of the nature of burrows than that of the shafts known 


in European mining. The section is always small, and in those parts 
where the hardness of the rock occasions any difficulty in working the 
passage is scarcely sufficient to admit of a person in a creeping posture. 
In no place will it allow of an erect position. Where necessary, 
frames of timber formed of nnsawn branched of trees, ruddy and 
even carelessly constructed, are set up to support the roof and sides. 
Accidents are therefore not uncommon, and the frequently falling 
in of the mines is one result of these imperfect protections. 1 


The ore as well as the rock is excavated by a very different 

* kind of pickaxe, the handle being made of 
Mode of escalation. * , . . 

a piece of wood with a knob at one end, into 

which a piece of hard iron is thrust and sharpened at the point. 

This with a miserable iron hammer, wedge, and crowbar, constitutes 

all the apparatus that the native miner has to depend upon. It is 

plain that with such tools no hard rocks cau be penetrated nor can 

the softer ones be worked with much facility, and to this fact may 

be attributed the universal smallness of the passages throughout the 

mines, as the native miner can have his passage no larger than the 

rock which encloses the ore and its matrix will admit of. Proper 

pickaxes and steel gads (wedges) should therefore be substituted 

instead of the inefficient tools in use, and when blasting may be 

required the necessary materials should be provided. The miners 

work during the day, using torches made of dry pine, and clear 

out on an average from ten to twelve maunds of ore. 


The ore is removed from the mine by boys, who pick up the 
_ . stuff with their hands and put it into skins, 

Removing the ore. , . ,, / ~ 

which they drag along the floor by means of a 
rope and cross handle attached to their neck to the entrance of the 
mine. In most mines the greater part of this work most be done in 
a creeping posture, the string from the skin being fastened around 
the waist of the dragger. In place of this method wheel-barrows 


1 Pans. IS, SO, Captain Herbert's repent, already quoted. 
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or sledges on fonr wheels and shovels should be need when the 
passages are enlarged and properly supported with sawn timber. 

Hie ore or dkA i being delivered at the month of the mine is 
_ reduced to a small size either by the water- 

”* mill or by the manual labour of women. A 

large stone is placed on the ground on which they lay the ores; they 
then, either with a stone or a large hammer, and more frequently 
the former, proceed to pulverize the ore and pick out the im¬ 
purities. In this way a woman may manage one to two maunds 
(82tb avd.) a day, according to the hardness of the ores. In Corn¬ 
wall a woman will pulverize from 10 to 15 cwt. per day, according, 
as in the former case, to the nature of the ores. The method 
in practice there is, first, to dispense with the picking; secondly, 
to have the ores elevated, so as to enable the individual to stand 
while working, and to have a plate of iron about a foot square and 
two inches thick on which the ores are broken with a broad flat 
hammer. The impurities are then finally separated by a peculiar 
mode of dressing the ores with a sieve, by which a boy gets through 
with from one and a half to two tons per day. The ores am 
conveyed to the women, and from them to the boys by a man who 
attends for that purpose. 

The washing of the ore in Kumaon also is performed by women, 
- wh ° cart? the stuff in Usketa from the 

entranoe of the mine to a stream, where they 
contrive by dabbling it with their hands to wash off the mud and 
finer particles of the earth. They then proceed to pick out all 
the pieces of ore they can get hold of; or, in the case of what 
may be submitted to the water in a commuted state, they work 
this against the stream, so as to gather it clean at the head of a 
email pit by bandfuls; but, from the bad construction of the pits, 
it is with difficulty that this is performed. After picking up any 
larger pieces of ore which may have gone back with the stream, 
they scoop out the refuse with their bands, and then proceed with 
another charge. In Cornwall, one woman provided with a wheel¬ 
barrow and shovel for the conveying and washing of the ores, and 
a boy with a sieve for dressing them, as formerly would 

accomplish a task equal to that of ten women on the system 
described. 


Cleaning the ore. 
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The drainage of the mine is managed in a proper manner bjr 
an adit Bnt whenever any attempt ia 
made to go below as ia the oaae in moat 
if not all of the mines, the water ia then raised in wooden buokets, 
handed from one man to another until they reach the adit into 
which they are emptied. In this manner six, ten, or even more 
men may be employed, whilst only an inferior number can be spared 
for excavating the ores. At the Sira mine, for instance, six men 
were found constantly engaged in lifting up the water, and there 
were only two at the ores : the work done by these six men could 
be effected , with a hand-pump by one man; but in order to keep 
the pump constantly going, two men might be required, and the 
remaining four added to the number of those who are excavating. 


Smelting the ore. 


The furnace of the Dhanauriya or smelter is very simple, and is 
made of common stone and day freed with 
slabs of quartzose schist, luted with a com¬ 
post of chaff and clay. It is about 31' long by 2$' broad, with an 
ash-pit about six inches square, nil of which are built inside a house 
about 12' by 14', of which the roof is composed of planks. (Figs. 
A. B.) The operation of smelting takes about 28} hours, during 


Fig. A~ Kivmorv furnaMi 



•'!' 


Wig. 2?._ Vortiral Section-, from tfu front. 
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which time the fire is kept up, end after that the facing slabs and 
luting require renewal. The implements used-axe a crowbar, poker, 
shovel, and a pair of buffalo hides, dressed whole, to form the 
bellows, the neck of which forms the nossle, and the buttock the 
valve for the ingress of air. The hides for making them are 
worth Rs. 12 apiece. 1 The furnace being freshly luted, the ash-pit 
is filled with charcoal dust and chaff, and a fire being lit, six 
baskets of iron ore, each containing about thirty sers (the sera*21b. 
2oz. avd.), are placed round the fire. The blast is then commenced, 
one bellows being inflated while the other is undergoing depletion. 
In about half an hour the slag commences to flow from the floss- 
hole, which is kept open by a poker. In about two hours more, 
the ore having subsided considerably, two more baskets of ore and 
a corresponding supply of charcoal is given with a new luting 
for the bellows nozzle. In another two hours, this having also 
subsided, the charge is deemed ready. The fire is then raked 
out through the flossliole, and the charge, consisting of a pasty 
mass called phalka or jhauj, is shoved out with a crowbar by the 
smelter. The same operation is repeated until seven blooms 
are obtained, consuming thirty-eight baskets of ore, thirty-one 
of which are converted into the seven blooms, and the remainder, 
comprising the partially roasted ore, become the property of the 
smelter. The charcoal consumed weighs 340 sers, or a little more 
tlian the seven blooms, which weigh 827 sers, or about one-third 
of the ore expended (930 sers). Each bloom consists of three 
qualities of metal, all intermixed with earthy particles. These are 
kept separate, and are broken into small pieces before being sent 
to the khattoiniya or refiner. 

The furnace of the refiner is smaller than that of the smelter, 

and the implements required are a pincers, 
Bftflninff the ore* . _ ... 

poker, two or three sledge-hammers, an 

anvil, and bellows. The fire being lit, a mixture of one-sixth of 
first quality, one-sixth of second quality, and the remaining two- 
thirds of third quality, in ill about six sers of bloom metal, is 
placed on the hearth opposite the bellows, with the larger pieces 
nearest the fire. The blast having oommsnoed, in a quarter of an 
hour &e slag begins to flow, and in another quarter of an hour the 
» Beckett, III.; Bel. Bee* H.-W.P., IS. 
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natal (now * porous, pasty mam) Is taken out of the fin and 
jubjeetad to the blows of two or more sledgehammers j the blows 
being slight at first, to prevent the metal flying into pieces, but 
as it becomes more solid, they are given with the Ml force of 
the workmen. Meanwhile a fresh supply of bloom-metal Is placed 
on the haartib, as at first The hammered mass, after several 
hammerings, assumes the shape of a small bar, weighing one and 
a quarter ser; it is thick in the middle and tapering to either 
extremity, and six sers of charcoal have been used in its formation. 
This bar is now fit for the market, end is called by the workmen 
pkda, but by the plains-people pain. The charcoal used by the 
refiner is made from the dry trunks of fir trees which have been 
felled for two or more years, while that made use of by the smelter 
is made from small green wood. The refiner class is subdivided 
into another, called Bhadeliya, who, instead of making the iron into 
bars, manufacture it at once into cooking utensils. Nine hundred 
and thirty sen of ore produce 327 sers of bloom-metal, which in its 
tarn produce 32 sen of marketable bar-iron, or only 8*3 per cent 
The bloom operation consumes 340 sen of charcoal and the refining 
process 667 sen, so that for every ser of iron produced 8*2 sen of 
charcoal are consumed. The Swedish furnace only consumes 1*33 
times Mi weight of the iron produced. 

The mines axe leased for a term of years to contractors for a 
_ | U oertain sum, and the l essee oolleots for the 

season from the diflfefssit classes of workmen 
at the following ntes: from each son or miner Be. 8|; from each 
gang of smelten Its. 4|; from refinen of the Kb&tauniya class 
Bs. 4$, and from those of tho Bhadetiyu class tts. 6. The miner is 
originally sole proprietor of the ore, which he takes to the smelter 
to reduce into blooms, giving him for his trouble one basket of ore 
(80 sen) and one basket of charcoal (3 sen) for each bloom tamed 
out; also for each set of seven blooms 16 sen of grain, and food for 
one man for four days s and at the end of the season a suit of clothes. 
Sometimes, however, owing to the smelter bring largely in debt to 
the miner, he does not reorive any charcoal from him. The smelter 
can only work for certain miners, generally five in'number, not 
bring allowed to work for any other miners; or, la other words, 
each party of five minen employ one family of smelten exclusively. 
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IM party of smelters most consist of at least five persons, bat 
they generally count eight to ten persons. The share of each party 
of refiners is one half of the bloom-metal made over to them to 
refine, no further remuneration being allowed them. Refiners, 
unlike the smelters, are not bound to work for any particular 
person, but may work for any one that chooses to patronise them. 

In the roasting and smelting of the ore Captain Herbert 


toomaent needed in 

IpplnDOM* 


recommends a system of reverberatory fur¬ 
naces for these two different processes. An 


excellent material is at hand in the indurated talc known as potstono, 


which, though soft, is infusible. The ample blast furnace in use In 

Chili would also be an improvement. It is of a circular shape, 

similar to a lime-kiln, oovered with a dome to confine and concern* 

. irate the beat. The ore is arranged in it in 

funtaov. ° 

alternate layers with the fudl, which is wood, 

and being lighted it continues burning for a considerable time. 

When required, the heat is urged by a double pair of bellows 

worked by a crank turned by a water-mill. 


The methods of reduction practised in England, where the 


Sngliih sjstam. 


subject is best understood, vaiy with the ore, 
and even with the establishment. But the 


differences are trifling and only affect the minor details. The two 
great objects to be effected are, first, by a proper calcining heat to 
drive off the volatile ingredients sulphur and arsenic, and to oxidate 
the iron, thereby promoting the fusibility of the ore and consequent 
separation of the metal from the scoria when in fusion; and, 
secondly, by an intense and properly continued fusing heat to effect 
tiie vitrification of all the impurities which thus form a slag at the 
top and are skimmed off while the metal sinks down in a compara¬ 
tively pure state. To promote this vitrification of the ingredients 
occasional additions are made to the ore as the case may seem to 
require, though in. general the ran of the ores is each as to require 
Rttie beyond a few slags of an old smelting. The operations of roasting 
and smelting are repeated several times, each smelting being followed 
by a roesing, to expedite which effect in the case of copper the ore la, 
after each smelting but the last, let into water to be granulated. This 
separation of the metal into inch small parts assists the calcining 
power of the fhniaoe, and tike work is more speedily effected than if 
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performed on the mam. After the lust smelting comes the process 
of refining or polfng, which consists in keeping the copper in « 
melted state covered with charcoal, and introducing from time to 
time a wooden pole into the melted mass to produce the evolution 
of gaseous matters. Lead is sometimes used both in Hungary and 
England to expedite the previous operations of the refinery. The 
oxides of this metal are amongst the most powerful vitrifiors known. 
As such they are effectual in the assay and refinery of the precious 
metals, and as such they may be also used with copper. But the 
process requires attention, for if not stopped in time, or if too much 
lead be added, the copper itself will be oxidated and vitrified. 

The process of manufacturing iron from the ores is different 
from that of copper, inasmuch os none hut the oxides or carbonated 
oxides of the former metal are ever employed. In the copper ores, 
that is in those which occur in any quantity, the motul is combined 
with sulphur, which can only bo driven off by repeated roasting*. 
In the iron ores the metal is united to oxygon and mixed with 
various earthy impurities. In reducing these ores, then, there oro 
three distinct points to be attended to: first, tho provision of a 
substance which shall effectually take the oxygen from the ore, 
leaving the metal mixed only with its earthy constituents; second, 
the proportioning the flux used to those earthy ingredients so as to 
insure a complete vitrification of them and separation from the 
metallic particles; and third, a sufficient heat to fuse the latter, that 
the separation and reduction may be more complete. The first 
point is attained by using a sufficient quantity of charcoal in the 
reduction of the ores; the second by adding, as the ore may require 
it, limestone or other flux; and the third point is only to be effected 
by using a powerful blast furnace. 

It is not easy to give the outturn from the mines, the arrange- 

ments are so intricate and the returns so 

mm '‘ imperfect In 1868 about 29 maunds of 

copper were raised from the Kumaon mines, and in 1869 the some 
mines yielded the same amount, of which 21 maunds were exported. 
The Dhanpur mines in GnrhwAl yielded 10 maunds of copper in 
1869, bat every year since the produce has decreased. In 186*8 the 
Kumaon iron mines yielded about 2,000 maunds of metal, and the 
Garhwul mines about 1,752 maunds, while the returns of 1869 give 

35 
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5,153 mannds for Knranon and 539 mannds for Garhw&l. Beside* 
this an Immense quantity of oopper la imported into Knmaon In tiio 
shape of manufactured Teasels for culinary purposes: about 9,000 
mannds of iron also are imported from the plains against 155 
mannds exported. No reliance can be placed upon the estimates of 
outturn In recent years, as the mines have been leased for a term of 
years, and the lessees are not inclined to have their affiun too closely 
examined. 


Previous to the Gorkhili conquest of Qaihwhl the copper mines 

nnnK U ^urfth. ® f NA **‘ ur *" -a to «>a™ yielded R* 6,000 

settlement of the revenue Ok* a year, or about Its. 3,800 of our 
derived from minerals. money. The entire mineral revenue of 

Kumaon and Garhwul, including mint dues 1 on the coinage of copper 
pice, had fallen in 1812 to Rs. 4,800 Gk., equivalent to Rs. 8,600 
British currency.* This was mainly duo to the neglect of the 
Gorkh&li Government, under which the mines had fallen in and 
become chokod with rubbish. Their suspicious policy prevented 
them from trusting their own officers, whilst their want of probity 
precluded any private person from venturing to sink tile capital 
necessary to re-open the mines. In 1815 the Nagpur mines were 
leased for Rs. 10, and in the following year for Rs. 15, and with the 
villages attached to them seldom brought in more than Rs. 1,850 a 
year, whilst those in Kumaon were leased at Rs. 850 a year. Up 
to the year 1826 the revenue of the Kumaon mines was included 
in the assessment of pargana R&mgarh, and that of the Garhwdl 
mines in pargana Dhonpur, and subsequently was accounted for in 
the returns of the pargana within which they are actually situated. 
Between the years 1815 and 1840 the revenue derived from mines 
averaged os follows:— 



Kumaon. 

GarhwfL 

TotaL 


Be. 

Be. 

Be. 

Copper m 

... 801 

2,066 

2,887 

Iron ... 

45 ' 

... 1,804 

228 

2,121 


2,706 

2,812 

6,018 


The highest mineral revenue of the province for any one year 
amounted to Rs. 5,417. This return was not altogether due to the 


* These mint does wen ooUSMod fur e few yean under British rule et the 
mines, of Dhanpur and Oangoli, and at one-half per cent, yielded a revenue of 
Be. 8®0 a year. To Board, dated 4th Augend, 1821. 
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smelting of ore, mid included the land revenue of villages attached 
to tlie mines for the location and support of labourers. Mr. Bockott 
in liis report 1 on the settlement of Gurhwal gives tlio revenue of uooh 
mine from 1839*40 to 186344. The revenue every fifth year from 
each class of mine during this period was as follows:— 


Clam of 
mine. 

1889-40. 

1844-45. 

1849-50. 

1854-35. 


1868-64. 

Total 

revenue from 
183H-89 to 
1863-64. 


Re. 

Rs. 

Bs. 

lie. 

Re. 

Re. 

Re. 

Iron ... 

609 

727 

779 

430 

272 

181 

3,764 

Copper ... 

1,990 

2,442 

2,138 

1,305 

81 

627 

21,304 

Lead ••• 

B 

5 

3 

8 

B 

10 

64 

Total ... 


8,174 

2,920 

1,738 

B 

771 

25,132 

N u in b e r 








of mines 








worked, 

B 

25 

23 

17 

n 

B 

76 


In 18(>5 there were 24 iron, 9 copper, and 2 lead mines worked 
in Garhwal, and 33 iron, 35 copper, and 3 lead mines hud been 


abandoned. The lead mines have sinco been abandoned, anil the 
revenue from copper and iron mines in 1878-79 was as follows:— 


1878 m. 

1879 ... 


Copper. lion. 

R*. a. p. Rh. ft. p. 
.« 86 8 0 130 13 0 

... 89 0 0 133 8 0 


Total. 
Re. n. p. 
223 4 0 
242 8 0 


There are no statistics of outturn for these years. 


In his Kumaon settlement report. Mr. Beckett gives the revenue 
of each mine from the year 1844-45 to the year 1872-73. The 
revenue every fifth year from each class of mine during this period 
was as follows:— 


Clam of 
mine. 

1848-49. 

1853-54. 



1868-69. 

1872-73. 

Total 

revenue from 
1843-49 to 
1872-73. 


Re. 

Rs. 

Re. 

Re. 

Rs. 

Re. 

Be. 

Copper .. 

100 

48 

Ml. 

120 

67 

30 

2,831 

Iron 

2,274 

1,751 

1,532 

870 

929 

1,420 

46,126 

Total 

2,374 

1,799 

1,532 

990 

990 

1,450 

48,957 


1 Allahabad, 1806. 
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The Mowing quotation from the Commissioner’a report in 1874 
gives the opinion of those best acquainted with the sabjee^ on the 
future of the mining industry in Knmaon:—“Iron and oopper 
abound, hot at the pre se n t value of labour the mines are wcaih very 
little. The sons or miners have, as a rule, given up their old trade 
and taken to oontraots. The great attraction to miners in former 
times was the cheapness of grain in the Khetsari valley, where iron 
was most extensively manufactured. This advantage no longer 
wists, for tiie market at Rdaikhet has doubled the price of grain, 
and the miners would be no longer content to exchange their labour 
for the small profits on iron. Copper mines are in no greater 
favour. Formerly some villages where the miners reside were 
included in the milling lessee of Kumaon and Gaihwil. These 
villages have been settled with the miners, therefore they are no 
longer servants of the contractor. Tea gardens and other labour 
markets offer much better terms then a contractor, who, at the least 
possible expenditure, tries to make the greatest possible profit 
These oontraotors know nothing about the science of mining, and 
they have no money to expend In penetrating beyond the worked- 
out galleries. In fact the mines have collapsed, and without consi¬ 
derable outlay no reasonable profit can be expected. Labour i* 
expensive, and English copper can be bought at a cheaper rate in 
tiie Almora baser thm the local miners can produce it with profit. 
1 expect nothing more from native petty contractors than a pittance 
which they can realise by the resident miners working when 
convenient to themselves, when they give half of the ore to the 
contractors and keep the other half. No donbt there is abundance 
of copper in Gangoli; bat any mines, oopper or iron, that are now 
worked barely produce sufficient for local consumption. Agricul¬ 
tural instruments are made for the people of the surrounding 
country, and a few oopper vessels; but all the mince in the interior 
are in remote places, and too far removed from a good market to be 
of muo|i value.** 

The gold exported from Knmaon is either obtained from the 

streams within the province, or is brought 
down by the Bhottys traders from Tibet. 
Although no mine of this metal lias been discovered in the province, 
there are i ndications of its existence in GarhwfiL The sands of the 
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Ahknmdt, Pindar, and Bona foniak a small amount of gold-dust. 
The Ganges also is auriferous as far as Lachhman Jhdls, and the 
Bdmganga for a short distance below its junction with the Sons. 
The washing is nowhere a profitable occupation, and soaroely gives 
an average of four annas a day for each workman. The gold 
obtained by washing die sands of rivers paid a small doty daring 
the Gorkhili role, and was leased with the forest duties for a short 
time after the British occupation, bat the amount was too trifling te 
render its continuance expedient, and it was accordingly abolished 
by Mr. Traill. Undoubtedly a greater return might be bed trom 
tf»i« source by the use of mercury, as in Australia, for the purpose 
of separating the gold from the sand; for as this is afterwards 
recovered by a simple process of distillation, the expense would be 
rery little more than it now is. Captain Herbert found gold in a 
matrix of granite near, the Aloknanda. 


The gold imported from Tibet by traders is chiefly taken in 


Tibetan gold mine*. 


exchange for grain or doth to balance their 
accounts, as rupees are taken by than at 


the hill fairs for the same purpose. The principal'gold mines in 
Tibet, *dr-chaka } are ten days* journey beyond the borax fields 


further north and north-east in a district otherwise uninhabitable, 


nam ed Sdr-bachydd. These are farmed or managed by a tdr^pan or 


gold commissioner on a triennial contract direct from Lhass s. The 
lessee in 1845 was also Garpan Urku-wa at Gartoh, and paid 


Bs. 17,000 per annum for the lease. He had 170 miners at work, 
for whose subsistence he used to send supplies from Pruang. It 


would also appear to be sometimes the custom to sublet ‘claims’ at 
a of a idrjao or jao of gold, about m ashes, or ten rupees. 1 
The gold mines are worked by pits and shafts under' ground, where 
the gold is found in its pure native state, and undergoes no other 
process than washing and shifting, and after that requires little or 
no refining. In this state, tied up in little bags called «bwAu (H. 
phatang), weighing about 90 grains, it forms the heavy currency of 
the country. A superstitious belief holds ground that no large 
nugget should be removed, as it belongs to the genii of the plaoe, 
but the TAiia of Gnari is said to have one weighing nearly a ser. 


* H. fUmeher, J. A. 8. Hen., XVIII. (2), » ; J. D. Cunningham, ikid, XIIL | 
Herbert to Coamieetoner of Kamaon, lOtli January, 1898. 



278 


HIMALAYAN DISTRICT!* 


Gold is sold at the same fairs as the borax, and is imported to the 
value of about Rs. 10 to 12,000 annually. 

The gold in the bags commonly current has usually not more 
Thnk T.I.— than 7*78 specific gravity. Even the picked 

m yellow grains have only a specific gravity 

of 11*96, showing that they are alloyed with some other metal. 
The grosser impurities appear to consist of iron more or less 
oxidised. One of Montgomery’s pandits visited the gold mines 
of Thok Jalang in Bohtoh in 1867, 1 and describes it as a great 
excavation from 10 to 200 paces in width and 25 feet in depth, 
access to the bottom being by means of steps and slopes, 
the earth dug out being thrown on either side. The digging 
is carried on with a long-handled kind of spade or an iron 
hoe, the iron for which comes from LadAk. A very small stream 
runs through the gold field, and the bottom is consequently 
a quagmire during the daytime. The diggers dam up the 
water, leaving a sloping channel for an escape. A cloth is then 
spread at the bottom of this channel, and the channel is sup¬ 
plied by one man with the auriferous earth, and another gives 
water, so that the gold sinks to the bottom and is caught in 
the cloth at the end. Some nuggets weigh up to two pounds. 
The diggers come from the Tsang province round Shigatze or 
Digaroha. There are numbers of abandoned gold fields in different 
directions about Thok Jalang, and probably a whole series of them 
from Rohtoh to Lhassa. The SArpan levies a tax of about half a tola 
(saisAu), or two-fifths of an ounce, from each digger. There is no 
wood, and water can only be had from melted ice. A cold wind blows 
at all seasons, and, in consequence, the tents of the diggers are 
pitched in excavations in the ground to protect them from this 
wind. The dried dung of yaks, ponies, and sheep afford fuel. 
The Tibetans cook and eat three times a day, their food consisting 
chiefly of boiled meat, barley cakes, buttermilk, and tea stewed 
witB butter : they also smoke a great deal. They always sleep with 
their knees close up to the head and rest on the knees and 
elbows, huddling all the clothing on to their baoks. The price of 
gold at Thok Jalang was about 5| to 6 rupees per souAu, or 30 
rupees per ounce. 


» Bec^G. L, H. D., 36. 
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Silver was brought down to these provinces from Tibet 

in former times. It woe imported into 
that country from those surrounding it 
(probably China), and does not seem to be found in Tibet itself 
in any quantity. It was sent into Tibet in a crude state in 
kunps called doja or thaka, of a general value of Bs. 165 each, 
Importations from that source have ceased for some time, owing 
possibly to the great and growing influx of silver in the shape 
of rupees from British territory. Formerly all borax, salt, Ac., 
was bartered for grain, cloth, Ac., but now, while a large amount 
is still disposed of in that way (probably to procure actual 
necessaries), still, whethor it proceed from the increase of trade 
and the portability of coin for hoarding purposes, or from tho 
existence of a greater demand for silver in Tibet, by for the 
largest amount of borax is disposed of here for British money. 
The Bhotiyas, too, state that our coin is largely current in Oartoh 
and the other large towns, and is preferred by the inhabitants 
there to the coinage of other countries. They ask for the Che- 
hardddr Rnpaya , or face-printed money. 1 The difference in the 
exchange now made up in Government rupees cannot be less 
rtum eighty thousand to one lakh of rupees per annum. This 
trade in rupees dates from about 1820, when they began to dis¬ 
place the Srinagari and Lad&ki rupees. 


The mines of copper in Kumaon and Garhw&l have never been 

of much practical value either as a source 
Copper mines. 0 f supply for local consumption or as 

offering a valuable return to labour and capital. They are still, 
however, deserving of notice, and we shall now describe each in 
succession, commencing with the Gangoli, mines in Kumaon. 

The BAi mine in pargana Gangoli is the most important in 

Kumaon. The ore is chiefly pyrites in a 
matrix of indurated and sometimes slaty 
talcose and steatitic schists inclosed in dolomite. In some places 
the one; and in some places the other, forms the roof and sides of 
the mine. The dolomite has a large crystalline grain and great 
tenacity, and forms a perfectly durable work when excavated. The 
schists when massive may be depended on, and can be easily worked, 


1 Lewder in Bee. Geol. hr. 
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Imt, as a rah, they occur of such inferior consistence, haring 
much die appearance of re-united debris, that they require support, 
and often occasion much inconvenience and even danger. The ore 
occurs in the schists in numerous strings, having every appearance 
of being leaders, as they are called, to solid ore, and forming a dis¬ 
tinct lode. The strike or direction of the strata is nearly W.-N.-W. 
to E.-S.-E., dipping at an angle of about 45° to the N.-N.-E. The 
copper ore is accompanied by iron pyrites which are occasionally 
found in the pentagonal dodecahedron form, but most commonly in 
such irregular and anomalous forms as can with difficulty be 
described. There are a few specimens of grey copper, but the work¬ 
ing ore is undoubtedly pyrites. On visiting the mine in 1836, 
Captain Drummond found the lode about two feet wide, containing 
a good yellow copper ore, but with a large proportion of its matrix 
talcose, twenty per cent, only being metalliferous. The ore is 
extracted in the usual way by means of drifts slightly inclining 
upwards, to allow for drainage. The adit at Captain Drummond's 
visit' was driven on the course of one of the lodes which continues 
west about 60 feet, when it falls in with another lode that alters its 
direction to 15,° and afterwards to 30° north, inclining nearly 50° to 
the east of north. At that time the adit had penetrated some 348 
feet from the entrance. The ore had been taken away from beneath 
as far as the miners could excavate it, and the hollow had been filled 
up with rubbish. From above, too, the ore was taken away as far 
as it was found productive. The passage varied from two to four 
feet in height and from two to two and a half feet in width, being 
bounded by the hard dolomitic rock which the miners did not 
know how to remove. In 1868-69 these mines fell in and became 
flooded with water. About a couple of hundred yards to the north, 
and in the same hill, is another similar deposit of copper. This 
psed to be laid open to the surface during the rainy season, and was 
then allowed to fall in, so soon as the water employed by the miners 
to carry off the talcose mud from the ore ceased to be plentiful. 
This also has oeased to be worked for some time. 

In 1815 one specimen of fused copper from the Gangoli mine 

and several specimens of the ore in matrix 
were sent to the Mint at Calcutta for assay. 
The toport showed that foe ore was mixed with arsenic and sulphur, 
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•ml produced 25 per emt. of nmlUniUlu metal, Hut tlm specimen* 
too small to allow of any oxhnustivo examination of tiiem. 1 In 182H 
Captain Herbert valued the outturn at 35 percent, of tho pure ore, 
and in 1886 Captain Drummond gave tho general remit Awn the 
pyritce in tiaur perfectly pure state as about 30 |ier cent, of metallie 
copper.* Pyrites, tiiongh not a rieli ore, ia the moat important of 
any, from its abundance and from being generally more to be 
depended on for continuance than the richer varieties. Iu England 
more copper is obtained from it tlian from all the other ores 
together. The Gangoli, Sim, and Sor mines wore farmed from 
the conquest until 1828, when they wore leaned for one year to the 
miners,* and wero again fanned at a reduced rent in 1833. In 
1815 thoy yielded a revenue of Its. 850, increased to Its. 1,201 in 
1819 and 1820, and to ft*. 1,215 in 1821 and 1822, but in 1874 
the whole of tho copper mines of Kumaon brought in u revenue 
of only Ha. 80 a year. 

Tho Sira mines in Patti BAnthisi in pargona Sim arc situated 

on tiie northorn side of a bill somewhat 
Mm higher than tho one at It&i. The ore here 

too consists of copper pyrites, acoompuniod by iron pyrites in a 
gnnguo formed of doloinitio and tulooso rucks. In 1816, a specimen 
of copper ore from the Sim mine was sent to the Mint at (Jolcutta 
for assay, with tho result that it was found to contain only 24 par 
cent, of malleable metal, so that it wun thought that this mine would 
not repay the working. 4 Captain Drummond found that nearly 
thirty-three fathoms from the entrance the adit struck on a copper 
lode on which a level passage was driven that continued westward, 
its oourso being about 10° south of west, and the dip northerly 
from 45° to 50°. The ore was harder and more mixed with iron 


pyrites *hn« the ore at Bui. At the end of the level a second lode 
yielding a poor ore was mot, and beyond it a pit was sunk which 
seemed to have yielded in former times fair returns. 

Tho Gaul mine in Patti Kharalii and the Sor Gurang are simi- 


Gaal : Sor Gaiaa|. 


larly situated, but the ore produced is in 
very small quantities, consisting of grey 


•To Government, dotal 14th June, »*1S. From Government, dated ISth 
January, ISIS. * Huo further Stat. Kum., |>. #5# : 4. A. S. Bon., VI,., Mi, 

* To Boaid, dated Sad Jauoarjr, * From Government, dated ISth 

Jamaiy, ISIS. 


36 



282 


HIMALAYA W DISTRICTS 


copper, copper pyrites, ami cnrl>onnto of copper. Steatite and lime¬ 
stone are the neighbouring rocks, the steatite forming tile gongue. 
Tlie Bor mine had not linen worked up to 1883, although a lease at 
a small rental had l Mien taken out in 1821. 1 Captain Herbert notices 
tliat all these ores are. freo from the presence of arsenic, which, alx>ve 
all other metals, deteriorates the quality of the copper and is most 
difficult to remove. 


In digging the foundation of a house atHawalh&gh the workmen 

came on a vessel containing three crystallized 
fferoosute, specimens of hournonite, the triple snlphtirct 

of copper, antimony, and lead, and the only truce hitlierto dis¬ 
covered of Its existence in these lulls (1828). Copper pyrites 
also exist near Ganai and Plmdi&li in l'atti Athgnon in pargana 
Gangoli; at Biijl'tl and Hntluiyat in Patti Bel in a matrix of steatite 
and fehhqmr ; and at Tumi mi kan in Patti Gsingoli in a matrix of tal- 
coso rocks. There are small mines in Patti Giwdr, at Clan ka Kali, 
Belor, Sor, and at Kcinakhet, on the east bank of the Ladhiya river 
in Kali Kumaon. 


The copper mines of British Gnrhwul are more extensive and 

_ , , „ , „ luive alwavs lx>rne a higher reputation tlmn 

CoppcrminesofGarhw.il. * ® ... 

those ot Kumaon. The pnnci|i:il are situ¬ 
ated at Dlianpur and Dhohri in pargatui Dcwalgarh. These mines 
yielded a considerable outturn in former times, but of late years 
operations luive not been so vigorously carried on, owing to the 
intricacy of the workings, and the idea prevailing among the miners 
that very little ore remains in the mines. 


The Dhnnpnr mine is situated on the north side of a high and 


Dlutnpnr mitie. 


precipitous range in compact dolomite. 2 The 
ores are principally copper pyrites and grey 


or vitreous copper ores, with the red oxide and green carbonate in 


smaller quantities, the latter lieing scarce. The ores are found in a 


bed about fitly to sixty feet wide, which runs nearly north and south, 
amHinderlies east nlnmt one foot in the fathom. It is divided by a 
bed of pots tone or indurated tide, which runs through the copper 


formation longitudinally, conforming to the strata and having a frith 


* To Board, dated 14tli February. lAJrt. 9 Mr. Wilkin's report, J. A. 

Ben.. XII.. 4.*»4 : Ucckciulorf« report. ibid, XIV., 471 ; Captain Herbert to Com¬ 
missioner, 10th January. 1S2U. 
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or finkan on the -western side. The seams of ore are sometimes one 
foot in thickness, bnt seldom more than one inch. In his report on 
Dhanpur, in 1816, Mr. Traill declared that these mines were inca¬ 
pable of ntnch improvement, and that the ore produced was not rich. 
The lease of the mines, including the twenty-two villages attached to 
supply the requisite labour and grow grain for the miners, was fixed 
at Bs. 1,850 a year. Up to 1829 there was little improvement, as 
the lessees were too poor to undertake the cleaning out of the mines, 
and no capitalist would venture to take them. 1 In 1838, the best 
seam or vein seen by Mr. Wilkin was not more than half an inch 
thick, and in 1841 the best lode worked was about two inches. The 
veins are very close together, and being softer than the matrix, the 
ore used to be first removed, and then the miners burned the rock 
with wood and threw water on it to facilitate removal. The red 
dolomite is of such a consistence as to seldom require props for its 
support, thus enabling the miners to dispense with wooden frame¬ 
work and to work all the year round, while the situation of the mine 
on the top of a hill admits of adits for drainage. The interior 
consists of a network of chambers from end to end. 


The Dhobri mine is situated on the south side of the Dhanpur 
. . range in very nearly the same kind of rock 

as the Dhanpur mine, but in this mine most 
of the veins are horizontal, running along the side of the hill. At 
the surface they are very small, containing oxide of iron and green 
stains of copper, and occasionally copper pyrites. The present 
working mine is not extended very far from the outside of the pre¬ 
cipice or surface, the ores being much the same near the surface as 
at a distance from it. When the miners find their passages grow¬ 
ing long and tedious they begin outside ox* a new vein. There are 
several old mines west of the Dhobri village ; one of them is very 
extensive, and the ores seem to have been most abundant when the 


horizontal vein was crossed by perpendicular ores ; but the whole of 
the horizontal vein has been taken away. The most western of these 
veins is said to have been very rich, but it fell in about the time the 
Gorkhdlis entered the province, and has not been opened since. The 
ores of these mines are principally copper pyrites, containing 25 per 
cent of copper. There is water for machinery about a mile and a 
1 To Government, dated 14 th February, 1829. 
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half below the mine, and wood for all purposes near that place. 
Than la **mine on thia range at Hanlgin f said to bo in tho 
rook aa the Dhobri mine. Thera are other minea of both 
copper and iron in Dhenpnr, hot few of them are worked, and they 
are for the moat part of little value. The minea were leaaed in 
1872 to a European, but even then weatern intelligence and energy 
could not iwAa them a remunerative investment. There is a copper 
wifi* in Patti Lobha at Agar Sera 1 in the face of a precipice on fee 
right bank of the Rimganga river which was leaaed in 1872 for ferae 
rupees. The leasee, however, makes little profit, as fee shafts have 
been sunk aodeep feat men are afraid to enter them, and the rock ia 
too laud to allow of fresh shafts being driven, unless at great expense. 


The Pokhri copper mines early attracted fee attention of fee 

Government of fee country. For many 
Tie Bottri miam. years they had been worked by the Garhwdl 

B&jas, and subsequently by the Gorkhblis. They consist of several 
separate mines; that known as the Chaumattiya is situated in talc 

which rests on dolomjtic limestone. The 
Cb * inB * ttiy * *** lode after crossing fee ridge east of the mine 
enters a very compact basin, in which is situated the Domed mine. 
This has not been worked much, owing to fee softness of the 
tale and the abundance of water, bat it is mid to have a good 
lode in one port of it The lode then creases the hill near Deothfa, 
a small village above the mine, and is found near Gdgfi and 
Keswara, where some ores have been extracted, bat have never 
proved very profitable in working.* 

The B&ja’e mine is situated about 450 yards north of fee Chao- 
... , mattiym mine in common dolomite which 

rests on taloose schist. A shaft of 70 
fathoms was dug by fee early workers meeting an adit which must 
have been driven over 100 fathoms through dead ground. Several 
other adits were driven, and when they fell together, about one 
hundred* years ago, there were three places where copper was 
found—the Gqja Chank, Knven Chauk, and Bhaxtwfil Kda, all of 
which have now fallen in. The produce was about 800 sere of ore 
a day, yielding 25 per cent, of copper. Two-thirds were claimed 

1 Dne-ibed by Backet* In SeL Bee.. U.-W. r* III., N. 8* STI. <For 

Attetts o these mlnee e» Sir. WQkin's report in J. A. & H-», m , m. and 
B**keu^ a rl ia ibid, XIV* 471. ^ ^ ^ 
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by the Mja, and the remainder was left to the miner*, who had also 
grant* of l—>d free of revenue. The experiments of Mr. Wilkin 
already noticed were confined to theee two minee and a new 
mine which he opened close by. In the new mine the lode was 
Tory promising and yielded good specimens of ores near the surface, 
but at a depth of fifteen fathoms it became poor, and was consequent¬ 
ly abandoned. During the time the experiment lasted the expen¬ 
diture on the Chanmattiya mine amounted to Bs. 2,847, and the 
return in copper to Bs. 231, besides about three to four hundred 
rupees worth of ore. Bs. 347 were expended on the Baja's mine, 
and the experiment was then abandoned, and the new mine 
cost Bs. 246 before the operations were closed. The entire net 
cost of the undertaking when operations ceased was for labour, in 
working the mines, leas sale proceeds of copper, Bs. 2,585, and for 
European superintendence Bs. 4,800, or a total of Bs. 7,385. These 
mines were then leased to a native contractor for Bs. 500 a year. 


In addition to the three mines mentioned above there are several 
others in the vicinity of Pokhri, some of which were worked by 
the former rulers, and some again have never been opened. Mr. 
Wilkin noticed the principal mines, and described them as follows:— 


The Nota mine is situated about two and a half miles north-west 

of the Pokhri mines in talc, which rests on 
i?ot& dolomitic limestone. The lode is a bed of 

yellow or buff-coloured tale, about four feet wide, dipping north¬ 
west at 50° ; it rests immediately on the dolomite limestone, and 
has a sulphuric effervescence on the surface. This mine is said to 
have been rich ; it is situated on the western side of an extensive 
basin or valley, on the eastern side of which ores have been turned 
up by the plough, but no mine has been worked. This is an extensive 
field for mining, as the lode may be productive throughout the basin 
or valley. There is wood and water for all purposes near this mini 

The Thila mine is situated about a mile north-west of the Note 

mine, probably on the same lode, in an ex¬ 
tensive plain or comparatively level surface. 
It was first worked in 1810, and again in 1825, but there being no 
good facility for adits, the water prevented its being worked to any 
considerable doth. The miners who worked it state the ores to be 
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copper pyrites disseminated in a lode of two feet wide, one-fifth of 
which was metalliferous. There is plenty of wood for all purposes 
in the neighbourhood of this mine. 

The Danda mine is situated on the hill, abont 500 yards shore 
mine the Th&la mine, in chlorite slate and talc, 

which on the north-western side comes in 
contact with common dolomite. This mine has been worked to a 
considerable extent, and is said to hare yielded Bs. 52,000 profit in 
one year. The ores are of good quality, and found in three or four 
different beds or holes which dip into the hill at an angle of 30°. 
The chlorite slate in which the beds of talc and ores are found is so 
hard as to stand without timber ; it also contains finely disseminated 
copper in small quantity. The lodes run into a fine fall or basin 
westward, in which Mr. Wilkin thought they would be found pro¬ 
ductive. There is abundance of wood near this mine, but no water 
for machinery nearer than the Th&la mine. 

The T&lapungla mine is situated about a mile north-east of the 

Danda mine in talc, which rests on dolomitio 
TAlapdngla ne. limestone. The strata in which the ores are 

found is about six fathoms wide, dipping south-west at various 
angles. The bed is extensive, but the ores are scarce ; however, 
this might improve at a distance from the surface. Ores have been 
found in a precipice, east of this mine, near the village of Bangt&l, 
but at present the outcrop is covered with rubbish ; it is in the tal- 
cose formation, and has good facilities for working. 

The Kharaa mine is situated in the ravine below Bangt&l, near 

its junction with the Nagal river in talc ; it 
was discovered by the water of the ravine 
washing away the strata, and leaving a quantity of ores exposed to 
view ; these ores were taken away by the Pokhri miners and the 
mine was worked five or six fathoms under the surface, beyond which 
they were prevented from going by the water. They say that the lode 
at the bottom of the mine for two fathoms in length is one foot wide, of 
solid copper pyrites. Of late years nothing has been done at this mine 
beyond washing among the surface layer, which contains a small 
quantity of copper pyrites. There is plenty of wood in the neighbour¬ 
hood of this mine and water for machinery, bat no facility for adits. 


Klumi* mine. 
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Mr. Beckett has described the mode of mining and preparing the 
ere of the Agar Sera 1 mine from 'which the following account has l>een 
extracted. The gangue consists of white and yellow quartz much 
encrusted with green carbonate of copper, and is so difficult to work 
that not more than 40 to 601b. of ore can be excavated by one man 
in a day. The workings are dry and the lode has a dip of about 30° 
below the horizon with a north-westerly direction. The ore is 
pounded and moistened with water and receives an admixture of five 
parts in six of limestone as a flux. The charge, consisting of about 
61b. of unmixed ore, takes about half an hour to melt and is placed 
from time to time in handfuls on the furnace, and covered with oak 
charcoal which is occasionally moistened with water. When the 
fire fnlls in after the last supply of ore, the charge is reudy to be 
taken out. The door of the furnace is then taken away and the 
remains of the fire being raked out, there appears at the bottom a 
melted mass which, after being stirred about a minute or two to allow 
the heavier particles to settle down, is sprinkled with water to harden 
the surface. Three or four of these charges being taken away, the 
melted copper is found at the bottom in a small mass weighing 
about 2} ounces, for which twelve pounds of charcoal have been used. 
Thus from every 100 parts of ore about 2^ ff ths parts of copper are 
procured, having consumed 200 parts of charcoal or, in other words, 
137tb. of charcoal are required for the production of a little over 
two pounds of pure copper, which sells at about one rupee a pound. 

Hie iron ores found in Kumaon nil belong to either of two varie¬ 
ties, the rliombohcdrul or the prismatic. The 
Iron mines. ., .. . . . . ... 

first is n peroxide ot iron containing in its 

best defined type 70 per cent, of iron and 30 per cent, of oxygen. 
The workable ore, however, often contains earthy impurities which 
reduce the proportion so low as f>0 per cent, of metal. This is the 
common species. A variety of this, known as red hannatite, also 
occurs in many places, and frequently contains small grains of 
specular iron ore of a highly splendent lustre. At Bdmgnrh it 
passes into the variety known as scaly iron ore, consisting of loosely 
cohering glimmering particles of a steel-grey or iron-black colour, 
strongly soiling and feeling unctuous to the touch. Captain Herbert 

1 Sop Sol. Roc., N.-W P.. III., X.S. n. 34. nml Glenn, in Science. I., 230 ; As. 
Res. XVIII, (1), 227 (Herbert) ; Traill and Batten, Statistics of Kumaon, Agra, 
851. 
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considers these beds connected with those nt Dhaniya Kot on tho 
Kosi. Both yield very good iron. The prismatic species or hydrated 
peroxide is only known to occur in the Chaugarkha pargnna. 

The following are the principal iron mines in Kumaon. In Patti 

Agar of the R&ingarh pargana, as noted, tho 
iron is of the species known as scaly, some¬ 
what laminated in structure, slightly micaceous, and influencing the 
magnetic needle. The names of the principal mines are the Lu«gani, 
Nath via K&n, Gulla and Satbiinga mines, tlie last of which has a rich 
haematite. In Patti R&mgarh, also, there are several mines that are 
largely worked. For the first 18 years of British rule these mines 
were leased to the headman of the Agaris at a nominal rent, 1 which 
up to 1826 included all the iron mines in Kumaon. In 1833 the min¬ 
ing industry in RAmgarh received its first check in the emigration 
of the miners to Khets&ri in Pili, and has never since recovered its 
early importance. In the Chaugarkha pargana, the ore of the 
Muniya mine in Patti Lakhanpur is of the prismatic species. It is 
of two varieties, the ochry and compact. The former sometimes 
contains octahedral crystals and magnetic iron ore, and in the 
neighbourhood of the mine on the summit of a small hill there occur 
rolled pieces consisting of grains of quartz and small octahedral crys¬ 
tals of this mineral cemented together. These pieces are magnets, 
and have each two poles. The ores, too, contain manganese in notable 
proportion, and would consequently afford a very good steel; 
as it is to the alloy of this metal that the superiority of the steel 
manufactured from brown ore is attributed. In Patti Darun there 
are mines at Digarhia and Jhiratoli of the same nature; in Rangor 
Patti at Jalal and Digarhia; in Patti Khar&hi at Lob. A specimen 
of iron ore brought from the neighbourhood of Milam, called by the 
natives of Malta Juh&r 'buldunga,' seems a crystalline variety 
of red haematite. It is used there for a red dye, the colour being 
extracted by rubbing the stone on a hard surface while wet 

The mints of Patti Giwar in pargana PAli are found at Chiteli, 

Sirauli, KhetsAri, Si m alkhet, Gudi, Bailgaon, 
Bonigarh, and close by at Mehal c hauri and 
Tilwira. The valley in which the iron is produced runs nearly 
north and south, «»d extends frtikn DwArahAt on the south to PandiSa 

1 To Government, S4th December, 1839. 


Giwar mines. 
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KM on the north. It is formod by the rivers KoQsr and Kbotniri, 
both flowing into the Ittrngangn, the bed of the former being nbont 
nine miles long, and that of the latter six miles. The ores lie on the 
east side of the valley and occnr along a range of hills about thirteen 
miles in extent. The Simalkhet mine 1 is the largest, and has four 
entrances penetrating upwards of 850 feet into the mountain. The 
ores here consist of red hmmatite of a good quality in a gangue of 
day slate branching in every direction and at all angles. The lodes 
range from 3' to IB' in width and 2}' to 15' in height, the average 
being from 3' to 5' by 4' to 6'. There is no water, and the sur¬ 
rounding rock is compact, requiring few supports. 

In Sayalgarh of pargana Kotauli there is some iron ore not at 
present worked. At Manglalekh in Talla Bao the ore is much 
esteemed for its quality, and is raised insome quantity. AtDehchanri, 
Eamgmrh, and Khurpa Til the mines are in the hands of the Komaoa 
Iron Works Company. The Lugthan mine is in Malk Katydr, and 
there is another in Baraon Patti in pargana Gangoli. The burrows at 
Khairaa are now unworked, likewise those atSimalkha and Uohakok 


Garinrfl iron 


In the Garhwil district the iron mines in Patti Painkhaada 

exhibit specimens of granular iron pyrites 
imbedded in veins of quarts which occur 
in a dark-greyish talcose schist They are apparently not very 
rich in ore. In Patti Sili Chandpur the Bajbdnga mine gives 
a rich hmmstite which is slightly attracted by the needle, and is 
still worked. The Khdah mine in the same patti gives a mica¬ 
ceous ore, scaling off easily and showing minute crystals resemb¬ 
ling garnets on the edges of some specimens. The adjacent 
beds seem to be chloritic schists; this ore affects the needle. 
In Ttili Chandpur magnetic ore is found with hmmatite, and 
a from Patti Talli Ktlfphit resembles specular iron ore. 

fipAmmoiiM from the Bdkhanda mine in Patti Bichhk N6g- 

pur are also of a micaceous nature, and 
seem to contain in parts minute crystals of 
quarts and pyrites, otherwise they much resemble graphite, and 
■oil the fingers when touched. They do not influence the com¬ 
pass needle. The Jtkhtoli mine in the same patti give an ore which 

* HI., Bel. Bee., N.-W. P., 28. 
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is probably a clay ironstone. It is of a light coffee colour and of 
little specific gravity. The Gflet mine close by gives an ore of a 
similar quality. In Malla N&gpur the ore is probably haematite. 
A vein of iron pyrites runs along the Aloknanda in this patti near the 
village of Hath. The people call them * sona h puthar,' or gold stone, 
and sell them to the pilgrims to Badrin&th at high rates. The stones, in 
the form of powder, are used as an orpiment, and the stone itself as a 
flint. A specimen from N&gpur itself is probably a carbonate of iron. 

The Mok mine in Patti Malli Dasauli yields an ore of which 
Duanli and Bachhan- specimens appear to be magnetic, rich in 

metal, black in colour and crystalline, and 
laminated in structure. It possesses highly magnetic properties. 
The Charbang mine in the same locality is of a similar character, 
very rich in iron, and, according to Mr. Lawder, exhibits its polarity 
in the direction of the planes of lamination. The Dungara mine in 
Patti Bachhansyun gives specimens which may possibly be an earthy 
hydrated oxide of iron. Its colour varies from ochry to dusky black, 
streak the same. It is of little specific gravity, the clay seemingly 
predominating. The iron of Bachhansyun, however, has a wide 
reputation for hardness and toughness. Sledge-hammers ( gan ) made 
from it have been found to last out those of the best English metal. 

The ore of Pipali mine in Patti Iriya Kot is probably a 
K hydrous form of sesqui-oxide of iron, the 

clay largely predominating. The Danda 
Toli mine in the same patti seems to give an argillaceous variety 
of brown haematite. Lohba affords a rich haematite, raised in large 
quantities. The Chalya mine in Patti Painiin gives a hard and 
brittle ore possessing the iron-black colour and metallic lustre of 
magnetic iron, but specimens of it failed to affect the compass needle 
in the manner characteristic of that ore. It may possibly on 
analysis be found to contain manganese. 

The deposits of lead are fairly numerous. The ore is found at 
^ ^ * Tnchhfra in pargana Dhanpur mixed with 

a little silver. A large mine also existed 
at Ghirti in the snowy range between Milam and Nfti, but thi» 
has lately been closed by a landslip. The mines at Balum and 
Banskum on the banks of the Gori river and at Baidli Baghir 
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an* unworkcd. The ore is galena, and the matrix is silex, with 
varying proportions of feldspar and ealespar. Hie Nagpur mine 
u a fair one, but somewhat inaccessible. Near the Gaul mine in 
Patti Khar&hi and at Sor Gurang copper mines there are depo¬ 
sits of lead ore. The fonner is a galena traversing a silicious 
limestone, but neither are regularly worked. When the villagers 
require lead they burn the rock, and the lead, more or less sul¬ 
phuretted, trickles from the crevices. A large nodule of lead, the 
size of an eighteen-pound shot, was found in Patti Maundarsydn, 
on the banks of the Nay dr river. It consisted of pure galena, but 
though search was made no more could be discovered. In Jauns&r 
there arc mines at Maivdr and Borela on the left bank of the Tons 
river and at Aiyiir on the right bnnk. At Maiy&r and Aiy&r the 
matrix is clay slate, and at Borela, limestone supposed to be a bed 
in the clay slate. 1 The revenue from these mines is now nominal. 

Yellow arsenic, known as harltdl, is found in the northern parts 
. of Kuinuoti, near Muusy&ri. A small portion 

is brought down every year by the Bhotiyas 
for sale at the Bagcswar fair in January. 

Indications of lignite appear near lldnilAgh close to Haldw&ni, 
_ the Barakheri pass near Blmimiuri, and in 

Lignite. . 

the streams of the sub-Himalaya near Najtb- 
nbnd in the Bijnor district. They do not give promise of any 
workable fuel, and, judging from the experience obtained in other 
parts of the hill*, it is questionable whether any lignite deposits 
will over be discovered of such extent and quality as to repay the 
ex|>cnsc of mining them. An analysis of a specimen of the 
Ilanibagh lignite gave carbon IJO’O, volatile matter 36*4, ash 3*6. 
The percentage of ash, however, contrasts favourably with Bengal 
coal.* Traces of a true peat arc found at Bhiin Tul. In 1833 
Mr. E. Hnvenshuw reported* the existence of coal in the bed of the 
Dhela river near Laldhang in Garhwal, where it occurred in thin 
seams varying from one inch to four inches broad. Similar traces 
were discovered in the beds of the C'hala and Phika streams, but 
none of any commercial value. The specimens received in Calcutta 
were nearly all of the same character, “strongly impregnated with 

Mflvamiiptiu&iciicc. I.. 230. * As. Res M XVI.,3jj",3P7. *J 

Ben.. II.. »4. 
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sulphuret of iron which forms their fibres, streaking sonic of them 
ami passes into thick masses of pyrites, decomposing in others. A 
clean lump had a specific gravity of 1*9C8 in consequence and the 
residual ash was principally iron oxide.” 


Graphite 1 (plumbago) crops out at the Kalimntiya hill to the 


Graphite. 


north of Almora and on the spur of Banini 
Devi facing Almora on the Lohnghat road. 


In 1850, specimens were sent to England and subjected to exami¬ 


nation, when it was found that it could he made serviceable as 


graphite. Excavations were also made by Major Drummond at 
Garjoli near Balti, and Falsi mi, about three miles from Balti and tho 
same eastward of Almora. Tho following is tho report of Mr. Rose, 
the mineralogist who tested the specimens sent from Almora :— 
*• Graphite is applied to several purposes. When very fine, compact, 
and of a sufficient cohesion, it is cut up for drawing-pencils. When 
the texture is loose, or il is otherwise of inferior quality, it is ground 
down and deprived of foreign substance* hy washing, as ores of 
metals aro prepared for smelting. The powder thus purified is then 
used for various purposes, such as crucibles (being refractory or 
infusible by heat) for burning iron, and reducing the friction of 
machinery. A new method is now adopted for making artificial 
pencils, which are scarcely if at all inferior to those sawn out of the 
finest blocks. The dust of such fine material ns yonr specimens 
Nos. 4, 8, and particularly No. 10, properly prepared, is subjected 
to vast hydraulic pressure (several hundred tons), and thus acquires 
the compactness and solidity necessary for the best purposes. Tho 
best kinds of graphite may be known by a pale lead-blue colour, 
high lustre, unctuosity, and inferior specific gravity. Tho first nine 
specimens will answer for pencils, most of them sufficiently pure 
and compact to be divided for that purpose. All the varieties sent 
may be used, even No. 13, though connected with much mutrix, as 
it can J>e deprived of this by grinding and washing. All the 
varieties of this substance must continue in demand and bring 
remunerative prices if the expense of mining and conveyance should 
not'be too great.” It is also found in Patti Lohba of Gorhw&l on 
the Karnpraydg road, and is there used as a dye. 


1 Set*, further. Gleanings hi Science, III- 2SO ; J. A. t»., XXIV., 203 ; In. l&cc. 
(H. !>.), XY1I, M s ike., N.-W. I'., lil., N. JS., 371. 



OK TOR NOTITII-WKSTRUK MtQVIXCfW. 


Sulphur is found botli in Knmnon nnd Gurhwnl. In the former 

district it occurs in the tract Willed Mun- 
syiiri, nnd mechanically mixed with carlionato 
of lime in tlie beds of the Hainganga nnd Qunjiya rivers. It is 
also found as green sulphate of iron, and could lx* obtainis] in any 
fjiuintity from the iron pyrites of tlio copjx»r mines. There arc also 
some sulphureous springs, us those at Naim Tal, Nargoli, and 
Kuthgodam. There are two sulphur springs in Uarliwul: the first 
lies close to the snowy range to the north-east of the temple of 
Madli Maheswar in pargana Nagpur; the other is on the left bank 
of the Biri river, two miles above its junction with the Aluknunda. 
Tlic water of this last is so very strongly impregnated that its 
existence can be discovered by the smell long before arriving at tho 
spring itself. Neither arc made use of anyway. Sulphur is also found 
in the galleries of tlio lead mines at Maiyiir on the Tons in Jaunsar. 

Borax or tincal, a native snlino compound of boracic acid nnd 

. soda. Tho borax and salt fields of Gnari or 

Borax. 

Hundcs, Ihd-Uuika or lht'di-Vuika } lie to tho 
north of Bonghwa Tal, across mountains that round tho north-cast 
side of tlic valley of tlio Shajan river, parallel to the Gangri range, 
and in the eastern part of tho Zjang of llohtoh (lliulukh) and at tlio 
Chapakani lake. The two salts arc obtained from different spots in 
the same vicinity, nnd arc both worked in the same way by lixivia- 
tion from the earth taken from the surface of the ground iii which 
the salts arc developed hy natural efflorescence These salt fields 
arc open to all who choose to adventure their labour in them on 
payment of one-tenth of the produce to the LI i assn Government, who 
havo an excise establishment on the spot* 1 Tho borax is collected 
from June to Septcmlier and sold at the different fairs—Ganpa, 
Gar toll, Sibilant, (Jluijna, TakUikhar, Dabakhnr. It is brought 
down by tho Bhotiya traders and purchased by tlic merchants 
of Haninngar, whero it is refined. The process is as follows :—Tho 
lnirax is pounded and placed in shallow tnlies, and then covered 
with water to the extent of a few incites ; to this is added a solution 
Of about two pounds of lime dissolved in two purts of water, for 
every ten maunds (820 pounds) of borax, and the whole mass is 

well stirred every six hours. Next day it is drained oil sieves or 
1 tjtraciiujr: J. A. *5. lien., XVII. (2), 67. 
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cloth, and after this ix again dissolved in times its weight of 
boiling water, and about sixteen pounds of lime added for the 
above quantity. It is then filtered, evaporation takes place, and 
sub sequently it is crystallized in fanncl-xhnped vessels, usually of 
jfeansa, an alloy of oopper and zinc or lead. The loss in weight is 
about 20 per cent. Borax is used in medicine and the arts. Dry 
borax acts on the metallic oxides at a high temperature, melting 
and vitrifying them into beautiful coloured glasses. It is also used 
as a flux for soldering in goldsmith’s work and as a varnish combined 
with shell-lac. Its principal me is, however, in the manufacture of 
ooloured glass, enamel, and glazed substances. 1 

Gypsum is found in pargonn ChlinkhAta. Perhaps the best bed 

is near the Nihul bridge on the road between 
Ktili'tdluingi and Nnini Tai. In 1850 the late 
Mr. Trcgoar, of the Bareilly College, made some very good plaster of 
Paris from it, which might Ik* found useful in external plastering, as it 
has the property of expanding on cooling. Gypsum is found in Garh- 
w&l, on tho banks of the Alaknandn near Panai and Nngrasu. There 
is also a dark-green variety which the people sometimes make 
Into saucers and howls.* Captain P. T. Oautley noticed* the 
occurrence of gypsum at Sansardlmra and Salkot near Dchra and 
described its appearance and origin, which was further discussed by 
tho Hev. 11. Everest, but these papers have now little practical 
valne. 4 

A white saponaceous stone resembling and used for the same 

purpose os pipeclay is produced in many 
Soapstone. places. In Garhwnl various vessels are 

turned from it, which when polished have the appearance of marble. 
They retain liquid, bat being extremely brittle are little used. 

Asbestos has lately been discovered in a hill to the north of 

and at a short distance from Ukhimath in 

Aibcstai. 

t GarhwAl. It is said to bo of very good 

quality, bat it is too far inland to be profitably worked. The people 
uxo it medicinally for dressing wounds and burns, and as a wick for 
oibbunpe, but it may yet bo tamed to a profitable account as 
a packing for steam-joints, and tho like. 

» Cre, I . Ml. • As. Ren . XVin. <!). n lift « .?. A. ft Ben., I„ 

tW. * iM, ISO, and t&arwUl uu Darjiling gypsqm, ibid, XXL. 538. 
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Silajit 1 or Salajit , a native sulphate of alumina, is found both 

in Kunrnon, NepAl and parganas Pain- 
khanda and N&gpur in Garhw&l. It is muoh 
sought after and used as a dressing for wounds. It occurs hi small 
light lumps, colour browrrsh white, externally anhydrous, internally 
semi-crystalline, fracture slightly fibrous, with a lustre resembling 
asbestos, porous, containing small cavities lined with scarcely percep¬ 
tible needle-like crystals, adheres a little to the tongue. Taste acidu¬ 
lous saline, soluble in twice its weight of distilled water, friable. 
Mr. Stevenson’s analysis* gives as its component parts : sulphate of 
alumina, 05 ; peroxide of iron, 3 ; insoluble matter (silex), 1, and 
loss, 1. This analysis would appear to point to a specimen of great¬ 
er purity than those commonly met with in the bazars which, as 
a rule, have seldom more than 66 per cent, of sulphate of alumina. 
The lumps generally have an admixture of red sand and frequently 
portions of micaceous stone are found embedded in them. Some 
of them have the Binooth surfaces of stalactites and are not unlike 
those deposits. All are readily soluble in water, and when touch¬ 
ed with the tongue give the taste of common alum. Dr. Camp¬ 
bell luis described* the Nepalese trade in Salajit. 

Limestone is found all over the division, both in immense 

.. masses exhibiting various shades of oolour 

Limestone. 

and structure, and as local tufa deposits. 
There are three distinct ranges of limestone hills in Garhw&l: the 
first north of the Alaknanda in Nigpur, the second running from 
Lohha Patti to the Pindar, and again to the Alaknanda in Patti 
Bachhansydn, and the third running parallel to the plains and 
south of the Nnyar river. There are also small patches of limestone 
scattered throughout the district, but net in such large quantities 
as in the abovementioned ranges. Lime is manufactured at Naini 
Tal, at Jyuli in the Khar&hi range, half-way between BAgeswar and 
Almora, at Chiteli, north of Dw&rahAt, at Simalkha, Bait&lghdt, 
and Dhikuli for Ranikhet, and on the new cart-road to RAmnagar. 
Lime is also made in Borarau, Sor, Sira, Dhyanirao, and Chari!. 
Two kinds of limestone are usod in the Tarii district, the one being 
obtained from the quarries at the foot of the Kumaon hills, which 

1 Derived from• tit*, • a stone, and ‘jit, ’ principle or essence. 1 J. A. &, 

Ben., SL SSI. * J. A. 8., Ben., II., 4S2. 
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1 Derived from • tit *,• a stone, end ‘jU, * principle or 
Ben., IL 321. > J. A. 8., Ben., II., 4S2. 
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givo by far the best kind of lime ; the other is the tofu deposit 
obtained in the small nolos of the tract itselfj this latter kind, how¬ 
ever, is of a very inferior quality. First-class limestone costs at 
tho quarries fivo to eight rupees per 100 rnaunds; the tax levied 
by the Forest Department is eight rupees on that amount, and 
cartage may be averaged at half a rupee per mile for 100 rnaunds. 
Thus the stone is landed at most points in the district for 30 rupees 
per 100 rnaunds, and including the expense of burning, a maund 
of lime costs 10 to 12 annas. This lime will bear two or three por¬ 
tions of pounded brick or surki. Second-class lime ready for use 
now costs 25 rupees, and delivered in Naini T&l, 50-100 rupees 
per 100 rnaunds ; it will, however, only bear a proportion of one 
part of pounded brick to two parts of lime. 

Good building stone can be procured in most parts of the 

hills. At Almora fine-grained, evenly-bed- 
Btiil ing stone. ded quartzites and mica-schist form the hill 

itself, and supply material not to be excelled for durability and 
facility of dressing. Mica-schist seems to form the principal beds 
for some distance to the east and west of Almora, reaching to Dwa- 
raliat and MAsi on the west, PAli, R&nikhet, Siyahi Devi, Dol, and 
towards K&li Kumaun to the east, and also in the formation of the 
Jageswar and Binsar ranges to the north. At Naini Tal the stones 
used are limestone and clay schist. At R&nikhet a pale-coloured 
gneiss forms both a handsome and a lasting building stone having 
the property of hardening by exposure. Sandstone is abundantly 
found in the lower hills. Gneiss and chlorite-schists are used fre¬ 
quently as building stones in the district. In the Bhabar split 
boulders are found to answer the purpose of bricks. The Tar&i is the 
only portion of the Kumaon division where bricks are extensively 
used for building purposes. Nine-inch bricks cost about Rs. 750 
per lakh, and the small native bricks Rs. 100. Stone is sometimes 
carted from the foot of the hills for the better kind of work, but 
owing to the great expense is, so far as possible, dispensed with. 

At Chiteli near Dw&rah&t there are roofing-slate quarries, now 

unworked; also at Dhiri in the Bel Patti of 

< Gangoli; in Bororao Patti, Suit Patti, and at 

Naini TA1. In Lohba of GarhwAI the thin dark-blue slate is procur¬ 
able, but these last appear to be much inferior to the Chiteli quarry. 


Boofing kUto. 



OF THE NORTH-WESTERN PROVINCES, 


m 


Alum, known as j7u'{£«n, is found in different parts of the pro- 

vince, and in abundanoe in tlio aluminous 
joaies near dak village, on the road from 
Naini TAl to Khairnn and as an efflorescence on the micnooous schist 
in the bed of the Kosi below Alinora. The shales contain minute 
particles of pyrites disseminated throughout their mass, which on 
becoming decomposed promote the formation of almn and the lixivfa- 
tion produced by water leaves an encrustation of alum on the rock. A 
dark-coloured talc called jalposki is exported to the plains and used as a 
tonic and febrifuge in modicino. In the neighbourhood of Kotgaon and 
Giwarsiu near Paori in GarhwAl a bitumen or minoral resin is found. 

There is no doubt but that in both quantity and quality the 
metalliferous deposits in this division aro good, but the absence 
of coal and the competition of sea-borne metal havo hitherto ren¬ 
dered mining an unproductive speculation, nor does there seem 
any probability of it attaining any important position among tho 
industries of tile province. 

REFERENCES. 

The following list gives a reference to some of the works and pnpors 
on the geology and mineralogy of tho North-Western Himalaya :— 

1. Report of the minemlogical survey of tlic Himalaya mountain* lying 
between the rivers Satinj and K&li; with a geological map, by Captain J. I). 
Herbert. J. A. S. Ren., XI., 1, p. x. 

2. On the mineral productions of the Himalaya mountains, by the some. 
Trans. A. B., XVIII., i„ 236. 

3. Journal of a tour from Almora through parts of the province of Kunuwm 
and Garhwil, chiefly in the centre of the hills, by thosam, edited by J. H. Ratten. 
J. A. 8. Ben., XIII., 734. 

4. Some inquiries in the province of Kumaon relative to geology and other 
branches of natural science, by Assistant Surgeon J. McClelland, Calcutta, 188»*. 

8. Geological specimens from Kumaon and Garhwsl, by tho same. J. A. N. 
Ben., II., 633. 

6. Notice of some fossil impressions occurring in the transition limestone of 
Kumaon, by the same. Ibid, VI., 653. 

7. On the geology of part of the Himalaya mountains and Tibet, by Cnptnia 
R. 8trachey. J. Geo. Sue., VII. (1831). 

8. Geology of Dchra Din, by Dr. Boyle. J. A. 8. Den., I., 06, 249. 

9. Geological sketch of Mussooree and Landour in tho Himilaya, together 
with an abstract of the thermometries] register kept at Landour during the year 
1831, by F. H. Fisher. Ibid, 1., 193. 

10. Geological observations made on a journey from Mussooree to flnnvotri 

by Rev. R. Everest. Ibid, IV., 690. 

3b 



*98 


HIMALAYAN DISTRICTS OF THE N.-W. PROVINCES. 


11. On the origin of the Knmaon Lakes, bj V. Boll. Roc. Qeol. Sur. XI., 1,174. 

IS. Note on • trip over the Milam past, Knmaon, by T. W. H. Hnghes, with 
a teci^m of the fossils by Dr. Waagen. Ibid, 188. 

18. A Manual of the Geology of India, by H. B. Medlicott and W. T. Bland* 
fend, Calcutta, 1879. 

14. Bivathertnm gfgantenm, a new foaai) ruminant genua from the valley of 
the Maricanda in the SiwAlik branch of the Sub-HimAlayan mountains, by Dr. H. 
Falooner and Captain P.T. Cantley. As. Bee n XIX^ 1, and J. A^B. Ben., Y., 88. VI, 152. 

18. Note on the foaail hippopotamus of the Siwflik bills, by the aama. A*. 
Bee., XIX, 89. 

M. The foeell gharial of the Siwllik hilla, by the same. Ibid, 82. 

17. The foaail bear of the aame, by the aame. /bid, 198. 

18. The foaail crooodile of the aame, by the aame. ibid, 25. 

19. The foaail tiger of the aame, by the aame. ibid, 185. 

20. The foaail camel of the aame, by the name, ibid, 1)5; and by Lieutenant 
W. S. Baker. J. A. 8. Ben., IV., 694 : IX. 820. 

21. An additional foaail apedea of the order quadrumana, by the aame. Ibid, 
VL, 864. 

SS. Specimen! of the trippopotamua and other foeeil genera in the Dfdupor 
collection by H. M. Durand, As. Res,, XIX., 54, and selected specimens of the Sub- 
HimAlayan foesila in the DAdupur collection, by Lieutenant W. E. Baker. J. A. 8. 
Ban., IV. 685, and Durand, V., 291, 488,661,189, 

28. Diaoovery of foesila in the SiwAliks, by CkptainCantley. ibid, III., 592. 

24. Foeeil elephant'# tooth from the seme, by Lieutenant Baker, /bid, 688% 

28. The foaail elk of the Himalaya, by the aame /bid, IV., 606. 

28. Bynopeia of foaail genera and species in the collection of Dr. Falooner 
and Captain Cantley. Ibid, IV., 706. 

27. Collections of fossils presented by Colonel Colvin. Ibid, V., 68, 179. 

26. Note on the teeth of the mastodon, by Captain Cantley. /bid, 294,76& 

29. Foeeil remains of the smaller carnivora from the Sub-HimAlaya, by 
Lieutenants Baker and Durand. /bid, 686. 

80. Notioe of the skull (fragment) of a gigantic fossil batrachian from the 
Nehan field, by Dr. T. Cantor. Ibid, VI., 688, 

81. Note on the oocnrrenoe of foaail bones in the SiwAlik range eastward of 
Hardwir, by Dr, H. Falooner. Ibid, VL, 288. 

82. Note on a foeeil ruminant species allied to Giraffidm in the Sewilik hills, 
by Captain P. T. Cantley. /bid, VII., 668. 

83. Note relating to SiwAlik fauna, by H. B. Medlicott. Ibid, XXXIV.. ii., 68. 

84. A sketch of the history of the foaail vertebrataof India, by B. Lyddeker. 
Ibid, XL1X., 11., 8. 

86. Fauna antique Sivalensia, by Falconer and Cantley. London, 1846-49-68, 

86, Iblaeontological Memoirs and notes of B. Falooner, by C. Murchison. 
London, 1818. 

27. Pakaontologia Indies, published by the Geological Survey, Calcutta. 

28? Memoira of the Geological Survey of India, by the mme. 

29. Records of the Geological* 8urvey of India, by the same* 



CHAPTER Vll. 
Scientific Botany. 


contents. 

A lint of lltc ftnrn of Garhwil. Jfiiinwir-Ittwnr and tbe Dobra Dun, liy Dr. King. 
Tract to which the list refers. The biwiliks. Siib-Kiw&lik tmet. Debra Dita. 
Himilnyan tract. Characteristic vegetation from the plains to Mussooree. From 
Mnssooree northwards. A list of the jlm'a of Knmaon, and tlie K uiuaon BliAbar, by 
Dr. Watson. 

List 1 of the Plants of GaruwXl, JaunsXr-BXwar and 

the Dkhra DiJn. 

The tract of country of which the vegetation is to he considered 
in the following pages presents very varied conditions in respect of 
physical configuration, soil, and climate. Its boundaries are—-on 
the west the river Tons, a tributary of the Jumna, and on the east 
Tract to which this list the Bhugiruthi branch of the Ganges; on the 
ro,effl - north the snowy range of the Hitn&layi, 

and on the south the Siwulik range. 

The Siwiiliks run parallel to the Himalaya, and are separated 
from the latter by the Dehra Dun, a fiat valley having an elevation 

of from 1,800 to 2,25(1 feet above the level 
Um Aliks. 0 f f] Ie gea< The highest peaks of the SiwAliks 

do not rise much above 3,000 feet, und the majority are much 
lower, but their outline against the sky is jagged and picturesque in 
the extreme, and the part of them with which we have to deal is 
about seven miles wide. Their southern slopes are ploughed by the 
force of the south-western monsoon into numerous deep narrow val¬ 
leys, and the steeply scarped cliffs have a singularly bold beauty, to¬ 
tally different from anything to be seen in the outer parts of the Hinidr 
laya behind them. On their northern aspect, the Siw&liks slope gently 
into the valley of the Ddn, and the scenery, though beautiful, is 
tamer than on the southern side. The rainfall on the range during the 
south-west monsoon is about 60 inches, but from the porous character 

1 Thi* Hat has been kindly prepared by Mr. G. King, M.B., F. L. S, Director of 
the Koyal Botanical Garden*, Calcutta, for this work. 
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8ub-Siw&lik tract. 


of the soil and the steepness of the slopes, water drains off' with extra¬ 
ordinary rapidity. The drainage passes away by innumerable 
channels, which, except for a few days in the year, are wide wastes 
of dry gravel and boulders. After each heavy showor these sud¬ 
denly become filled w itli rushing torrents, which subside as speodily 
as they rose. Except during the rainy season, the range is very 
dry, and water is so scarce as to make it almost uninhabitable. 

Where the Siwaliks merge into the plains on the southern side, 
there are tracts of forest and grass equivalent to those covering tho 

Bhabar and Tar&i of the Himalaya in tho 
districts where there is no Siw&Iik range. 
The vegetation of the sub-Siwalik belts is to a great extent but a 
reproduction jin miniature of that of the latter. The flora of the 
southern faeoof the Siwuliks comprises many plants of the plains, 
with the addition of such species as Hypericum cernumn and Cocldos- 
permum G<mypium. Perhaps the most striking tree found in tho 
Siw&liks is the long-loavod pine (Pinut lonyifoliu), a Him&lnyan 
species, for which the SiwAliks form an outlying station. A largo 
proportion of tho arboreal vegetation of the Siwaliks consists of 
species which occur l>oth on tho lower slopes of the Himalaya and 
on tho hilly districts of central and southern India, thus affording a 
good illustration of tho width of distribution of Indian plants. As 
examples may bo montioned Dombax malabaricum , Buchanania lati- 
fotia , Spondias manyi/era , Boswellia serrata , Garuya pinnate , Spatho- 
lobw Ro.cbitryhii, Albizzia stipulate, Anoyeismts latlfolia, Ulmns 
integrifolia , and others. Epiphytal orchids are absent, and ferns 
are but few in the Siwaliks. One labiate plant (Ercmosiachys 
Anpcrfta) is confined to one or two spots in tho Siw&liks, and is one 
of the host examples known to me in India of a truly local plant. 
6AI (Shot'ea robnsta) of vory stunted growth is abundant in tho 
southern sub-SiwAlik tract and ou both sides of the range, as also 
over the whole of the Dun. This tree is here near its western limit; 
a little way to tho west of the Jumna it disappears altogether. 

The Dehra DiSn is a charming valley. The Siwftliks on the 
south shat it in from tho plains, and, until recently, not only most 

effectually protected it from the hot winds 
in summer, but gave it a higher winter tem¬ 
perature than the plains outside. The extensivo and ruthless 


Dclua Diin. 
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clearances of the Siwnlik forest of recent years are, bowover, believed 
(tuid apparently with good reason) to have caused an increase of 
the summer temperature of the Diin. Tho soil of the Diin consists 
chiefly of sandstone debris washed down from the. Himalaya. The 
drainage is excellent, especially near the base of the Himalaya 
whore die larger debris has been deposited, and the water level is 
everywhere far below the surface. The drainage water passes off 
by the Asan into the river Jumna, and by the Son and Siiswa into 
tli© Ganges. The watershed of these streams runs across tho valley 
in the line of the station of Dehrn. The rainfall is about 80 inches, 
but, although only a small proportion of this total falls during any 
other than the rainy season, vegetation is kept wonderfully green 
during the whole year by the moisture prevalent in the atmosphere. 
Formerly the greater part of the Diin was covered by forest, of 
which the prevailing tree was sdi, but of late years much of the 
forest has disappeared. A certain proportion of the cleared land 
has been devoted to village and some to tea cultivation, but much 
of it lias been invaded by tall, coarse grasses useless alike to man 
and beast. Like the Siwuliks, the Diin is ravaged every hot season 
by fires from which the arboreal vegetation suffers to a degree 
which can only be appreciated by one who has lived in the forest. 
Unless those fires are checked with a high hand, the utter destruc¬ 
tion of all forest vegetation in the Dtin is but a question of time. 
The flora of the Dun presents an interesting mixture of species com¬ 
mon on the plains outside, and of plants from the lower hills. No¬ 
table amongst the latter are the pretty little Gentiana pedicellate , 
and in the rains, here and there, Platystemma rioloides; whilst 
amongst shrubs and climbing plants Lespedeta, fndigofera pnlchella, 
Jasminum pube*cenx f and Combretum decandrum are perhaps the 
most noteworthy. The dense canebrak’cs of the Tariii and Bhiibur 
of the trans-Gangotie sub-Ilimalayan tract are represented in the 
D un by a few patches of a single species (Calamus lloi/leanus), and 
this is not found westward of the Nulupani swamp, three miles from 
tiie station of Dehra. Epiphytal ScUamine'C are unknown in the Diin : 
a few orchids, however, occur, the most prominent among which are 
Aerides affine and oil ora turn, Saccolidnum Gharwallcum } and OberonUi 
tridi/olia. Peperomia reflexa is found hero and there on trees in damp 
spots, and there arc some epiphytal ferns, such as Polypodium Uncare. 
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The remainder of the region under review consists of a large 
irregularly shaped tract of the Himalaya proper, narrowed at its 

southern limit, but expanding towards the 
m ymtf snowy range, part of which it include*. 

The physical features of this area are so varied that it would be out 
of place to attempt to describe them here. It must suffice to remind 
the reader that, while the lower and outer ranges have a climate not 
very different from that of the plains of India, the higher peaks, 
rising as they do to 18,000 feet above the sea-level, are covered 
with perpetual snow. As regards vegetation, the tract may be 
divided into three zones: the sub-tropical covering the slopes of the 
lower and outer hills, and following the courses of the deep hot val¬ 
leys far into the interior of the range ; the temperate covering the 
middle elevations ; and the arctic confined to the greater heights and 
bounded on the north by the snow line itself. The transition between 
these zones is gradual. In consequence mainly of its greater distanoe 
from the sea, the rainfall of the western Hiin&luya is much less than 
that of the eastern part of the chain. But not only does the climate 
steadily increase in dryness from east to west, but the rainfall on 
the outer ranges is much heavier than in the interior. At Mussooree, 
for example, it amounts to about 80 inches, while at Harsil, in the 
northern end of the Bh&gimthi valley, tlie rainy season is repre¬ 
sented by a short period of misty weatlicr, and actual showers arc 
but rare. The intervening country has a ruinfull graduated be¬ 
tween these two extremes. 

In ascending the Himalaya from the Dun to Mussooree, new 

species meet the eye step by step. Among 

ChnmrtcriHtic vcjreta- _ .. . J T . ,, , . , 

tion from the plains to trees, Bauhttua return, Knaelhardtia Cole- 
Mussooree. brookiana, Rhododendron arboreum , and tho 

Oaks are the most striking new forms. Ptnus longifolia , already 
met with on the Siw&liks, becomes abundant. Berberries, various 
Bahmerin* and other Urticacect , llamiltonia , Leptodermit «, various 
species of Viburnum, Clematis and Rosa at first mingle with, and 
finally replace, the sub-arboreal woody vegetation of the base of the 
hills. During the rains the change in vegetation, as one ascends, is 
even more striking. On steep banks and faoes of rock by the road¬ 
side the eye is delighted by such charming species as Chirita bif'olia, 
Didymocarpu* aromatieus and macrophyllus, Platystemma violoides. 
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Setagmdla Jacqttemontn, Androsttce sarmentosa and mam, Fragaria 
mdm, Saxifraga ligulata , Argoetemma earmmtoevm, and Begoxia 
picta . Ferns too abound both on the ground and on trees. A few 
epiphytal orchids, the Peperomia already mentioned, and Remueatia 
vivipara are found on the trees. But the epiphytal vegetation here 
is but poor and scanty when compared with that of the eastern 
Him&laya, thus illustrating in the most forcible way the comparative 
dryness of the atmosphere throughout the year. On these lower 
slopes a dwarf palm (Phoenix acaulis ) and a pretty little bamboo 
called ringdl (Arundinaria falcata) are not unfrequent; a larger 
species of bamboo (Dendroealamut etrictua) , which occurs in plenty, 
is common also in the DiSn and Siwiliks. 

At the level of Mussooree temperate forms begin to appear and 
the botanist revels in plants belonging to such familiar European 
genera as Ranunculus, Thalietrum , Anemone, Geranium, Potentilla, 
Rubua t Rttmex , Pedicularis, and Ifabenuria. Umbelliferous plants 
and Potygonacea are common, and terrestrial orchids of northern 

From Mamooree north- forms are not infrequent during the rains. 
wardfc As the higher elevations are approached, the 

vegetation assumes the characteristic Alpine type. Astragali, 
Corydalis of different species, numerous Caryophyllea , Saxifrages, 
Sedums, Primroses, Gentians and Caricea abound, and in the carpet 
of rich green grass are here and there studded the magnificent 
Aoonites, Mecmmpm and Pcaonia etnodi. Prominent amongst the 
forest vegetation are the stately cedar, the rigi 1 silver spruce and 
the graceful weeping pine. The twisted cypress towers aloft, and 
the solemn yew stretches out its sombre arms. Lichens, mosses and 
fungi abound, and alga are numerous in the streams. 

The following list of the flowering plants and ferns does not pro¬ 
fess to be complete. It contains only the names of species of which 
there are specimens in the Herbarium of the Calcutta Botanic Gar¬ 
den, or in my own collection. The former Herbarium ought to con¬ 
tain every species occurring within the British Empire in India. It 
has, however, been brought together principally by desultory 
private effort, qud fa consequently unequal and defective. As a 
rule, these are includ ed in thin list indigenous plants only ; the few 
others that occur are marked either as naturalized or introduced . 
Certain plants which are believed to be natives, but which are 
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found only in cultivation, arc marked ns cultivated. For mnch 
assistance in revising this list I am indebted to Mr. W. Wnterfield, 


C. 8. 


Natural Order 1.— Jianuneulacea. 


Clematis Nepnulcnnift, DC. 

„ montmiA, Ham. 

,, barbcllata, jEdgw. 

„ grata. Wall. 

„ Gourinna, Ro.tb. 

,, pubcrulii, H£. k T. 

„ grnvcolcnn, Lindl. 

oriontaHs. L. 
nutans, Roylc. 
acuminata, DC. 
connate, DC. 

Rudumamana, DC. 

Anemone vitifolia, Ham. 

„ obi usi'nba, Don. 

.. rupestrifi, Wall, 

rivulsiis, Hr.m. 
polyanMics, Don. 

„ narcissi Horn. L. 

tetrasepala. Boyle. 

„ el on gat a, Don. 

Thalictmm elegans, Wall. 

platycarpum, Hf. k T. 
cultrntuni, Wall. 
Clielidonii. Hf. k T. 
reniformo, Wail, 
paudtiornm, Boyle. 
rostcUatum, Hf. k T. 
Punduanum, Wall. 
Bnniculteforme, DC. 
Jnvanicum, BL 
foliolosilm, DO. 

„ minus, L. 

Calliantbcmum cachemirianum, Camb. 
Adonis sestivalis, L. 

Ranunculus nquatilis, L. 

Lingua, L. 

{ mlcbellns, C. A. Mey. 
obatus, Jacquem. 
hjiierboreus, Rottb. 
amnis, Br. 
hirtellus, Boyle, 
soeleratus, L. 
diffusus, DC. 

Intus, Wall, 
pensylvanicus, L. 
arvensis, L. 
Oxy8raphi%polypetala, Hf. k T. 

Caltna paluatris, L. 

TrolUus acaulis, Lindl. 

Isopynup thalietroidea, L. 

„ nandiflorum, Fisch. 

NipSp nun, L. naturmlieed. 
Aquilegia vulgaris, L. 

Delphinium denudation, Well. „ 

„ ccsruleum, Jacquem. 
elattfm, L. 
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Natural Order 1.— Pcnuneulaeea — 
(concluded). 

Delphinium Cnahmirianum, Hoyle. 

,. Ajacis, L„ introduced. 

Aconitum Lycoctonum, L. 

„ on! mat um,* Don. 

„ xerox, Wa'l. 

„ Napellus, L. 

„ hctempbylhim, Wall. 

Actjea spicata, L. 

Cimicifuga foetid;, L. 

1’teonia emodi, WalL 

Natural Order 2.— Magnotiac.eet. 

Mit-hdia Champaca, L., introduced. 
Schizandra gramliltora, lit. M T. 

„ propinqua, Hf. k T. 

Natural Order 3.— Anonooeet. 

Miliusa velutinu, Hf. k T. 

Natural Order 4.— Mcnuprrmaoeet. 

Tinospom conlifolia, Miers. 

Cucculus laurifolius, DC. 

„ villosus, DC. 

8tephania elegnns, Hf. k T. 

„ rotunda, Lour. 

Ciasampdos Pareira, L. 

Natural Order 5.-— Serbcridcm. 

Holbeoellia latifolia., Wall. 

Herberts nepalensia, Sprcng. 

„ vulgaris, L. 

„ aristata, DC. 

„ Lycium, Boyle. 

„ nstatica, Boxb. 

Podophyllum emodi, Wall. 

Natural Order d.—Nymjihmacca. 

Nelumbium spcciosum, Willd., intro* 
dueed. 

Hymphma Lotus, L. 

Natural Order 7.— Pmpavtraeem. 

Papaver somniferum, L., oultivated. 

„ dubiura, L. 

Algernons mexicana, L., naturalized. 
Meoonopeis aculeate, Boyle. 

„ robusta, Hf. 4e T. 

„ nepalensia, DO. 

Stylophorum lactucoides B. k Hf. 
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Natural Order 8 .— Fawariatrcr. 

Diccutro Roylei, Hf. A T. 

„ Hcr.ndcns, Wain. 

Corydalin nitmfolia, flibtn. 

„ cachcmirinna, Hoyle. 

„ critlimifoUa, Hoyle. 
t , eltignuft, Wall. 

., Go vat i imm, Wall. 

„ aibirica, Fere, 

„ pornut a, .R<Hrle. 

cliserophylla, DC. 

„ mcifolht, Wall. 

„ flabcllata. Krtgw. 

Fumaria parvi flora, Laiulc. 

Natural Order 9,-~Cncifert*. 

Nasturtium officinale, Br. 

„ palustre, DC 

„ raontannm, Wall. 

Carbarea vulgaris, Br. 

Arabia glabra, Grants. 

„ alpina, L. 

„ amplexicnulia, Edgw. 
Canlaminc hirauta, L. ■ 

„ impatiens, L. 

„ mncrophyla, WilM. 

Allyssum canescena, DC. 

Draba alpina, L. 

„ incana, L. 

„ lasiopliylla, Rojrle. 

„ fladnitxcnsis, Waif. 

Sisymbrium molliaaimum, C. A. Meyer. 
„ himalaicum, Hf. A T. 

„ Thalianum, Gay & Monn. 

„ rupestre, Edgar. 

„ Btnctam, Hf. A T. 

„ Wallichii, Hf. A T. 

„ Sophia, L. 

„ Column®, Jacq. 

„ Alliaria, Scop. 

Eutrcma primulaefolinm, Hf. A T. 
Eryaimam hieraciifolium, L. 

„ altaicnm, C. A. Meyer. 

„ Thomsoni, Hf. 

Draya rosea, Bunge. 

Braasica nigra, Koch. 

„ campeatria, L. 

,. juncea, Hf. A T. 

Frnca aativa, Lamk. 

Capaella Buraa-paatoria, Mceuch. 
Lepidium sativum, L. 

„ Draba, L.* 

„ capitatum, Hf. A T. 

Megacamiea polyandra, Benth. 

Thlaapi arvenae, L. 

„ alpeatre, L. 

Iberidella Anderaoni, Hf. A T. 
Rapluuiua aatirua, L., eultirated. 
Goldhachia laevigata, DO. 

Cboriapora teueHa, DO. 

Natural Order lO.—Capparidt*. 

Cleome viscoaa, L. 

Ojnaodnpdi pentaphylla, DC. 


Natural Order 10.—Cappa rf4ew^ooocld.) 

M (cvuu nrciuvria, Ilf. A Tv 
Cap\iaris spinoaa, L. 

horrida, L. f. 

Cratsevn rcligioaa, Font. 

Natural Order 11.— Viola oca. 

Viola biflora, L, 

„ Pntrinii, DC. 

„ serpens. Wall, 

„ knuAwurensia, Boyle, 
lonidinm suffruticosum, Ging. 

Natural Order 12.— Birmr*. 

Cochloapennom Goasypinm, DC. 

Fir court'.a Ttaraontctn, L’Hcril. 

„ aepiaria, Roxb. 

Xylosiua hngifolUtm, Cloa. 

Natural Order 13.— Pittorjwvrtr. 

Pittosporum floribundum, W. A A. 

, criooarpum, Iloylr. 

Natural Order 14 .—Polype lrm 9 

Polygnla triphylla, Ham. 

„ c rot alar ioides, Iinin. 

„ nhysstnica, F re sen. 

„ leptalea, DO. 

„ pcrsicariwfolia, DO. 

„ chinenaia, L. 

„ sibirica, L. 

Salomonia caotouiensis, Lour. 


Natural Order 15.— Caryophylleae t 


Gypsophila ceraatioides, Dom. 
Saponaria Vacoaria, L. 

Silene inflata, 3m. 

„ conoidea, L. 

„ Fatconeriana, Benth. 

„ Griffitbii, Boisa. 


„ gnllica. L. 

„ Moorcroftiana, Wall. 

Webbiana, Wall. 

„ Stracheyi, Edgw. 

Cucuhaloa bacciferua, L. 

Lychnis apetala, L. 

„ brachypctalo, Hort. Berol. 

„ multicaulis, Wall. 

„ Inflata, Wall. 

„ indica, Benth, rar. flmbriata, 

Wall. 


„ nntana, Benth. 

„ piloaa, Edgar. 

Ceraatinm dnhuricnm, Fiach. 
„ vntgatum, L. 

„ Thomaoni, Hf. 

Steflaria criapata, Wall. 

„ paniculate, Edgar, 

aemireatita, Edgw. 


39 
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Natural Order 13 OaryapkyUem— 
(concluded). 

Htellarfai aquatics, Scop. 

„ media, L. 

„ Wcbbinna, Wall. 

„ lntifnlin, Benth. 

„ longiggima, Wall. 

„ saxatilis, Ham. 

„ glaucn, With. 

„ decumbent, Edgar. 

Aren aria fotiosa, Royle. 

„ festucoides, Bfenffr. 

ecrpyllifola, L. 

* ccbiculata, Boyle. 

„ glanduligera, Edgw. 

„ Ktracheyi, Edgw. 

„ liolostcoides. Edgw. 

„ Bentbami, Edgw. 

Magma procumlwns, L. 

N'lwrguln arven«i», L., in field*. 

„ pentandra, L., ditto. 

Drymnria cordata, Willd. 

Polyearpiea corymbosa, Lamk. 

Natural Order 16 .— Portulaerm. 

Portii Inca olcracen, L. 

Natural Order 17.— Tamarieemea. 

Tamarix gnllica, L. 

„ diofea, Roxb. 

Myricaria german ica, Dcsv. 

„ elegant, Boyle. 


Natural Order 22.—Malraeem. 

Halva rerticillata, Lb 
„ silvestris, L. 

„ rotundifolin, L. 

„ parriflora, L. 

Sida rhonbiMia, L. 

„ cordifolia, L. 

Abutilon polyandntm, Schl. 

„ indicum. O. Don. 

„ graveolens, W. It A. 

Urena lobata,L. 

„ repanda, Rozb. 

Hibiscus Trionum. L. 

„ furcatus, Roxb. 

„ Solandm, I.’Herit. 

„ flculneus, L. 

„ pungens, Roxb. 

„ Abelmoschus. 1. 

„ cancellatus, Roxb. 

„ csculentua, L., naturalized. 
Thespcsia Lam pas, Dais, k Gibs. 
Gossypinrn herbneeum, L., introduced. 
Kydia calycina, Roxb. 

Uombax malabaricum, DC. 

Natural Order 23 .—Sterculiaci m. 

Sterculia villosn, Roxb. 

„ Roxburghii, Wall. 

,. fulgens, Wall. 

Ilelicterc.- Isora, L. 

Ptcrospcrmnm accrifolium, Willd., rare. 
Mclochia corchorrlolia, L. 

Walthcria americana, L. 

Abroran augusta, L, prviatly intro¬ 
duced. 


Natural Order 18.— Elatinea. 

Borgia ammannioidcs, Roxb. 

Natural Order 1 9.—IIyperieinr a. 

Hypericum ccrniram, Roxb. 

., cordifolium, Chois. 

„ lyaimnchioide*. Wall. 

„ patulum, Thunb. 

„ perforatum, L, 

„ elodeoides, Chois. 

„ ncpaulense, Chois. 

Natural Order 20.— Tcmetremiarece. 

Burra japonic*, Thunb. 

Actinidia callosa, Lindl. 

Raumuja nepaulcnslg, DC. 

Camellia The*, Link. Tea, introduced 
and cultivated. 


Natural Order 84.— Tiliacrtt. 

Grewia oppositi folia, Roxb. 

„ vestita, Wall. 

„ tiliicfolia, Vahl. 

„ nsiatica, L. 

„ snpida, Roxb. 

„ scabrophvlla, Roxb. 

„ nolygama, Roxb. 

„ lievigatn, Vahl. 

C'orchorus fascicu laris. Lamk. 

„ acutangulns, Lamk. 

Triumfetta pilosa, Both. 

„ rhomboidca, Jacq. 

„ annua, L. 

Natural Order 25.— Linem. 

Linum usitatissimum, L. 

„ mysorense, Heyne. 

Reinwardtia trigyna, Planch. 

Natural Order 28.— Jialpiykiaeea. 


Natural Order 21.— Dipterocarjtcm. 
Sborea robusta* Giertn., Stt. 


Hiptage Madablota, Gertn. 
Aspidopteiys Wallichii, HI 
n nutans, Ht 
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Natural Order Vl.—Zygophyllacea. 
T ribulas terrestris, L. 
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Natural Order 28.— Oerauiocru. 

Geranium jwilustrc, L. 

„ collitium, M. Bicb. 

« Wallicluanuni, Sweet. 

» uepalctm, Sweet. 

polyanthcs, Kdew, k HL 
rotuudifoUum, L. 

(nolle, L. 

Kubertiniium, L. 
lucidum, L. 
occ) latum. Comb. 

Oxalh oormculata, L. 

., Aoctosclla, L. 

Biopltytuin Bensitivum, DC. 

,, Keinwardtii, Walp. 

Impalicus Roylci, Wall*. 

„ Tliomsoni, Hf. 

,, sulcata, Wall. 

„ amplcxieaulis, K<lgw. 

llauaimna, I.., Mu jot hi. 

scabiida, DC. 
bioorauta, Wall, 
aaipherata, Kdgw. 


W 
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Natural Order 28.— llutucrm. 


Bmmiingliauaema albifkim, Ucichb. 
Dictomus nlbus, L. 

Xonthoxylou alatum, Rozb. 

., oxyphyllmu, Kdgw. 
Toddolia aculeata, Ibn. 

Sliamia Lannsolo, HL 
Glycosmis, penUpylla, Corr. 
Limonia ncidistima, L. 


Murraya cxdtica, L. 

„ Kmuigii, Btneng. 
Clauseua ncntnnhylla, DC. 
Citrus meui«% L. 

„ Aurannuo, L. 

ASglc Marmelon, Corr. 
Fcronia Klcphautom, Corr. 


Natural Order BO.— Simurubtm. 


Ailanthus czeolsa, Rozb. 

Ficmsma quaaaioidcs, Bcun. 

Natural Order 31.— Oekna&m. 
Odtna pumila, Ham. 

Natural Order W.— JJurtcracc*. 

BoawcHin serrata, Iloxb. 

Garuga pinuata, Rozb. 

Natural Order S3.— Meliaeeac. 

Hells Aieda iA c h , L, Buluun. 

„ compendia, Willd. 
Azadimcht* Indies, Juss, Kim. 
Ccdrcla serrata, Hoyle. 

„ Tuoua, Kozb. 


Natural Order 31.—Olsciar*. 

| Olaz nana, Wall. 

Natural Order 8 H.-Metum, 

llcz dipyrena, Wall. 

M czcelsa, Wall. 

„ oderata, 11 am. 

Natural Order iQ.—Ortltulrinrat. 

Kuouymna pendulus, Wall, 

„ ccbinatua, Wall. 

„ grandiflorus, Wall, 

i, Ilnmiltoninnim, Wall. 

„ lncerua, Horn, 

r, tingena, Wall. 

Cclnstrus pnniculnta, Willcl., MiHuigru. 
Cymnosjtoria rufa, WnH 

„ montana, Rozb. 

„ Boylcaiui, Wail. 

Rbsodendron glaucuin, Pets. 

Natural Qnler 37.— lthamnrm. 

Veil til ago colyculata, Tulasuo. 
Zysyiilius Jujuba, Lnmk. 
n Uiiwjilia, Mill. 

„ vulgaris, Lrunk. 

„ xyiopyra, WilbL 

„ nunimularis, W. k A. 

oxyphylla, Kdgw. 

Ucrelietnia tbribundn. Wall. 

Itbamnus purpurcus, Kdgw. 

„ procumbciiH, ftlgw. 

„ virgntiw, lloxli. 

„ triquober, Wall. 

Sageretia oi>)>osi(ifolia Hrungw, 
i, theesans, Urotign. 

Scut in indies, Druiig. 

Cououia leptostachya, DC. 

„ ueitalctiids. Wall. 

Hovcnia dolcis, Tliuub. 

Natural Order 38.— Amjh ! ith m. 

Villa caproolata, Don. 

H latitolllfl. Roxb. 

„ viniCcra L., introduced. 

„ lunnaii, Wall. 

„ adnata, Wall. 

„ lanata, Roxb. 

himalaynnn, ItnuiU. 

,. jmrvifolU, Roxb. 

M obtevta. Wall. 

„ divaricata. Wall. 

Loea sambucina, Willd. 

„ rubustn, ltoxb. 

„ (data, Kdgw. 

„ aspen. Wall. 

Natural Order 99. —Sap indmeem. 

Afrculus indica. Colebr. 

Scldcichera trfjuga, Willd. 

SapiiiduM f rifolialtia, L. 

„ Mtikoroasi, Catrtu., probably 

introduced 
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Natural Order 99. — Sapindaerm — 
(concluded). 

Bapindn* Damira, Voigt., probably 
introduced. 

Acer oblongum, Wall. 

„ cJBirium, Wall. 

„ lavigatum, Wall. 

., iiictum, Thunb. 
m Tillotmm, Wall, 
n caudatom. Wall. 

Mcliantluui major., L., introduced. 
BUphylea Emodi, Wall. 

Natural Order 40 ^— Sabiucca. 

Babia paniculate, Kdffw. 

„ campanula!*, Wall, 
llcliosma aimplicifolia, HI. 

„ difl'eniafolia, Bl. 

Natural Order i 1.— Jnuoartliacea. 

Bhtur vemicffem, DC. 

„ acuminata, DC. 

„ Hcmialata, DC. 

„ Colinna, L. 

„ succcdanea. L. 

„ parviflora, Roxb. 

BimhmIhu Mangifora, Pern. 

Mangifera ini lien, L. 

Ittichanania latifolia Roxb. 

Oiliiia Woilicr, Koxb. 

Hemecarpus Aitncardium, L. 

Natural Order 42.— Orlarirtt. 

Coriaria nepalcnsin, Wail. 

Natural Order 43 .—Mor i ayea. 

Moringa ptcrygo«i>cniin, Giertn. 

Natural Ordir 4 4 . — Ley h minima. 

Piptanthus nopalcnsin, Don. 
Tbcrmo|»i8 lmrbata, Boyle. 
i 'rotaiaria proutmta, Roxb. 

„ alata, Roxb. 

„ acricea. Bets. 

„ junoea, L. 

„ tretragona, Roxb. 

M albidn, Herne. 

„ neglect a, W. St A. 

Aigyrlebtum flaccidnm, J. et S. 

„ roscum, J. ct B. 

Paroohctns communis, Ham. 
TritfoneUa Kremira-Onocum, L. 

, • gracilis, Bonth. 

Slcdieago lupnlina, L. 

„ laciniata. All. 

* satira, I,., e elti rated. 
Hdilqtus pa^viAora, Dc«f. 

„ allta, Lantk. 

• ottkinalis, L. 


Natural Order 44 ;—Legamn e m — 
(continued). 

Trifolium rcpotis, L, 

„ pretense, L. 

Lotns coniiculatus, I/. 

Imligofcra litiifollo, Rets. 

„ trifuliata, L. 

„ trita, L. 

„ tinctoria, L. 

n pulcliclla, Roxb. 

„ Dosua, Ham. 

„ atmpurpurea, Ham. 

„ hinmta, L. 

,i Giranliana, Wall. 

n hetumntha, Wall. 

Tcphrosia purpnren, I’crs. 

,. tenuis, Walt. 

Millcttin anricnlata, Baker. 

Camgnna breviaplna, Hoyle. 

Colutea nepnlensin, Him*. 

Astmgnlun gravoolens, Ham. 

„ tricbocarpiiMf drab. 

,i lubwmtefoliun, llcntfi. 

„ Icucoccpbalus, dmh. 

„ hoaackioiries, Bentli. 

„ riiir.nr.lhun, Roylc. 

„ Wcbbianuh, drab. 

„ multicep*. Wall. 

Oxytropia microphylla, D<'. 

ASuchynoinviie indica, L. 

Smitliin nennitiva. Ait. 

,. cifiatn, lloyle. 

Zomin diphylla, Pern. 

Ongcinii dnlbcrgioideK, Bentb. 

Dcsmodium oxypliylluin, 1)1'. 

„ gangeticum, DC. 

„ loxflionmi. DC. 

„ Byrann, DC. 

„ podocarpum, D<'. 

„ tiliasfolium, Dou. 

„ floribundum, G. Don. 

„ conciniium, DC. 

„ poly carp uni, DC. 

„ pnrvf folium. DC. 

„ triflorum, DC. 

Uraria pictn, Dcsv. 

„ lagopua. DC. 
w lagopodoidea. DC. 

Alysicarpud vngiunli*, DC. 

H Iniplenrifuliun, DC. 

Lcspcilesa ctegann, Camb. 

„ ncricen, Miq. 

,, criuearpa. DC. 

„ juncea, Pen. 

Vicia nativn, L. 

„ rigidula, Royrc. 

„ hinmta, Koch. 

^ tctiara, Grab. 

„ tciuiifolia, Roth, 
i, tclranpenna, Mueneh. 

Lens caculcntn, Mocnch, cult i eateJ. 

Lathyrns sativtm, I,. 

„ lutcuw, Bak. 

„ Apliaca, L. 
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Natural Order 44.—ifjxawMwa—(concW.) Natural On ter 45 .—Hum em—(conoid.) 


Piaum sativum, L., introduced. 

AbruM precatoriua, L. 

Clitoria Tematea. L. 

Dumaaia villosa, DO. 

Shuteria iuvolucrata, W. k A. 

Glycine Soja, S. et Z. 

Krythrina arborescens, Roxb. 

„ reaupinata, Roxb. 

„ suberosa, Roxb. 

Mucuna pruriena, DO. 

M atropurpurea, DC. 

Butea frondosa, Roxb. 

Spatholobua Roxburghii, Benth. 
Pucrarin tuberose, DO. 

Phascolua Mango. L. i 
n aconitifolius, Jacq. I 
Vigna Catjang, End. ) cultivated. 
Dolicboa Lablkb, L. I 

Cajanus indicna. L. ' 

Atyloaia acarabwoidea, Benth. 

„ niollia, Benth. 

Rhynchoaia minima, DC. 

,, Falconer!, Baker. 

Klemingia aemialate, Roxb. 

atrobilifera, B. Br. 
n reatita, Benth. 

Dalbetgia Sisaoo. Roxb. 

N lanceolaria. L. 

,, hircina, Benth. 

„ volubilia, Roxb. 

Pongamia glabra. Vent. 

Ropnora mollia, Wall. 

Casalpinia Bonducella, Flemm. 

,. aepiaria, Roxb. 

Cauia Fistuta, L. 

„ Torn, L. 

„ occidcntalis, L. 

„ Abaus, L. 

„ pumila, Lamk. 

H Wallichtana, DC. 

Bauhinia racemose, Lamk. 
it variegate, L. 
n retuaa, Roxb. 

„ Vnhlii, W. Jc A. 

M purpurea, L. 

Mimosa rubicaulU, Lamk. 

„ pudica, L. Sensitive plant, no* 
tvrlked. 

Acacia Catechu, Willd. 

„ pennata, Willd. 

„ ewii, W. and A. 

H Farneslana. Willd, naturalised. 
M ebnmea, Willd. 

Albissia lncida, Benth. 

„ Lebbek, Benth. 

„ odoratissima, Benth. 

„ procera, Barth. 

M Julibriesln, Boiv. 

M stipulate, Boiv. 

Natural Order 45 .— Rutaeem. 

Prunua Puddnm, Roxb. 
n Padua, L. 


Prunua domeatica, L. Alueha, Plum, in¬ 
troduced. 

„ armeniaca Ia, Zartl Alu, 
Apricot, oultieated. 

Amygdalua peraicn, L. ( Aru, Peach, in¬ 
troduced. 

Prinaepia utilia, Boyle. 

Spiraea caneacens, Don. 
a callosa, Thunb. 

„ Kamtsohntica, Pall, f 
it aorbifolia, L. 

„ Aruncua, L. 

Rubua acuminatua, Sm. 

„ panicnlatus, Hm. 

„ parvifoliua, L. 

,, concolor, Wall. 

„ nivcua, Wall. 

„ fruticosus, L, 

„ flavua, Ham. 

„ laaiocarpua, Sm. 

„ rosafolins, Sm. 

„ biflorua, Hnm. 

R aaper, Don. 

Geum elatum, Wall. 

Pragaria indica, Andr. 

., veaca, L. 

Agrimonia Eupatorium, Linn. 

Poteutilla frullcosa, L. 

„ microphylla, Don. 

„ multifolia, L. 

tt Leschenaultiana, Sm. 

„ fulgens, Wall. 

ft nepalenaia. Hook. 

„ atroanuguinea, I.odd. 

„ supine, L. 

., (Sibbaldia) procumbent. L. 

Rosa Lyellii, Lindi. 

„ moschatn, Mill. 

„ Bruuonii, Lind. 

„ macrophylls, Lind. 

„ Wcbbianr , Wall. 

„ aericea, Lmd. 

Pyrus Aria, Ehrh. 

„ lmccata, L., Gwila Mehal. 

„ variolosa. Wall, Mehal. 

,, communis. L., Naahpati, Pear, 
• cultivated. 

„ Mnlua L.. Seo, Apple, cultivated. 
„ umina, Wall. 

„ folioloaa, Wall. 

„ Cydonia, L., introduced. 
Crataegus Pyracantha, Pcrs. 
Cotoncaatcr acuminate, Lindi. 

„ microphylla. Wall. 

M bncillarla. Wall. 

„ uummularia, F. et 51. 

Natural Order it.—Saxifrage*. 

Astilbe rivularia, Don. 

Saxifrage ligulate, Wall. 

4 Stracheyi, Hf. k T. 

M imbricate, Boyle. 
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Natural Order 46.— Saxifrage* —(ooncld.) 

8axifraga ramuloia, Wall, 
granulate, L. 
odontophylla, WiUd, 
micrantba, Kdgw. 
pallida. Wall, 
flagellaris, Wllld. 

Brunonii, Wall. 
w fllicaalia, Wait 
« brechypoda, Don. 

„ diversifolia, Wall. 

„ Jaoqnemontiana, l>cnc. 
Chryaoepleniain nepalenae, Detie. 
l’ornoaaia Wightiaua, Wall. 

,, nubicola. Wall. 

Hydrangea altissima, Wall. 

Deutsia corymboaa, B. Br. 

„ ataminea, B. Br. 

Philadelphua oonmarios, L. 

Itca nutans, Boyle. 

Ribea Grosaularia, L. 

* glaciate, WaU. 
p rubnim, L. 

„ nigrum, L. 

Natural Order 47.— Crauulaeeet. 

Tillan pentrandra, Boyle. 

Craaauia indiea, Dene. 

Bryophyllum, ealycinum Salisb., in gar¬ 
den*. 

Kalanchce rariana, Haw. 

Cotyledon Oreades, Denth. et Hf. 

8odum eronulatum, Hf. ft T. 

„ quadrifldum, Pall. 

„ Himalenae, Don. 
craaaipea, Wall, 
elongatuia, Wall, 
lincarifolium, Boyle, 
pauciflorura, Kdgw. 
trifldum, Wall, 
roaulatum, Kdgw. 
adcuotrichum, Wall. 

Bwenii, Lodeb. 
multicaule. Wall. 

H Bbodiola, DC. 

Natural Order 48.— Droeeraceet. 

Droacra peltate Var. lunate, Ham. 

Natural Order 49.— Halaragaecm. 

Myrlopbyllum apicatum, L. 
or 

Natural Order 50.— Gmkrctaoca. 

Tenainalia bderioa, Boxb. Baharia. 

» Chebula, Bete.Hor. 

. m citrina, Boxb. Harira. 

H Arjuna, BedtL, Arjan. 

totneutom, Boxb. Saj. 
Anogcismislntifolia, Wail. 

Cutubrctum decandruiu, ltuxb. 


Natural Order 51. - Ifgrmem. 

Eugenia Jantbolana, Lamk, Jfanao. 

„ caiyopbylll folia, lamk. 

Careya arborca, Boxb. 

Barriugtonia acutangula, Gmrtn. 

Natural Order 53 ,—JMaetomaetm. 

Oabeckia stellate, Don. 

, anguatifblia, Don. 

Natural Order M.—LgthraeUee. 

Amman nia rot undifolia. Ham. 

„ Tcaicatorla. Btitb. 

Woodfonlla floribunda, 8alial>. 
Lawsonia alba Lamk., Mehmli.fWroa. 
Lageratruemia parriflora, Boxb. 

Punica Granatum, L,eiM and cult tea t- 
ed. 

Natural Order 54.— Onagraeiea. 


Kpilobium tomentoaum, Boisa. 

„ roacum, L. 

(Enotbera rosea, Sima., 

„ sinuate 
p grandiflura, 
dream Lutetiana, L. 

„ alpina, L. 


u. 

, Sima.,) 

L., > naturalized . 

jra, | 


Natural Order 55.— Samydae* m. 

Casearia tomentoaa, Boxb. 

Natural Order 56.— Cucurbitacem. 

Trichoaanthea cucumciina. 1. 

„ palmate, Boxb. 

Luffa cylindrica, NautL 

Cucumis Melo. L., ealtieated. 

„ sativua L. „ 

, Hardwickii, Rovlo. 

Citrullus vulgaris, Schtu. 

Bryonia laciiiiosa, L. 

Mukia scabrelin, Arn. 

Zchneiia umbellate, Tbw. 

Natural Order 57.— JJegtmiacea. 

Begonia picte, Wall. 

p . antenna, Wall. 

Natural Order 58.— DutUcaccm. 

Datisca cannabina, L. 

Natural Order 59.— Fhcvideu. 

Triautlicma nentandra. L 
„ crystalline. Void. 

Mollnjjn hirta. Tlmub. 

„ |iciite(iliylia, L. > 

» cvrviaua, iler. 
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Natural OnUiy 00.— UmheUtferm. 


Natural Order C4.—(oonckl.) 


Hydvoeotyle wuitiea, L 
Hanicula curopm, L> 

Bupleurtun tenac, Ham. 

„ longicvrie, Wnll. 

„ CandoiM, WaU. 

„ ftdcatnm, L. 

„ mnrginntum, 'Wall. 

Apium graveolene, L., iutwduced. 
Caram Copticnm, Beuth. ot Hf. Ajwiin, 
cultivated. 

Acronema tencrum, Kdgw. 

Pimpinella diveraifolia, DC. 
Charophyllnra ▼ilkxram, Wall. 
(Enanthe stolonifera. Wall. 

Belinum Candollei, Bth. at Hf. 

„ Brunonia, DO. 

„ Goranianum, DC. 

„ angoliooide, DC. 

Heracleum candicana, Wall. 

„ ncpalensc, Don. 

Peucedanum grarcolcna, L. Rawa. 
Corlandrum aatirum, Ik, cultivated. 
Daacaa Carota, L„ cultivated. 

Torilia Anthriacna, OmeL 

Natural Order SI— Araliacea. 


Wcndlandia eswrta DC. 

H pubomm, DC. 

Argostemma aarmontoaum, Wall. 
„ verticillatum, Wall. 

Hedyotia Barmanniana, B, Ur. 

„ aapem, Heyne. 

„ biachypoda, DC. 

„ gracina, Wall. 

Bandia dumetorum, ]<amk. 

M tetraaperma, Boxb. 
n uliginoaa, DC. 

Knoxia corrmboan, L. 

Pavetta tomentoaa, 8m. 

Gardenia turgida, Roxb. 

Coflera bengalenflia, Roxb. 

Hamiltonia suaveolens, Roxb. 

Leptoriormia lanceolate, Wall. 

Spermacoee articularia, L. 

Galium aaperifolinm, Wall. 

„ acutam, Kdgw, 

„ rotundifnlium, L. 

» aepylloidea, Boyle. 

„ contextual, Boyle, 
aparfne, L. 

Rubia cordifolia, L. 

Aaperula cynancbioa, L. 


Aialia caebemirlea, Dene. 
Heteropanax fragraxu, Seem. 
Hedera Helix, L. 

Heptapleanun venuloaam, Seem. 

Natural Order M- ftmwe . 

Marlea begoniaafolia, Roxb. 
Cornua mactophyUa, Wall. 

„ oblooga, Wall. 

„ capitata, Wall. 

Alangium Launarckii, Thar. 


Natural Order 68.— Gaprtfoliaoect. 

Abelia triflora, R. Br. 

Leyceateria tennoaa, WalL 
Lonicera Myrtillna, Hf. A T. 
parvifolia, Edgar, 
pnrpnreaeena, Hf. k T. 
hypoleuea, Dene, 
orientalia, Lamk. 
alpigena, L. 
heteropbylla, Dene, 
angnanfolia, WalL 
apiooBa, Jaoquexn. 
quinqu&k^ularia, Hardw. 
Viburnum ootinifolinm, Don. 

„ atellulatnm, Wall. 

„ integerrimom, Wall, 

„ nerroaom, Don. 

„ ooriaoeam, BL 


If 
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Natural Order H.—Bubiaeem. 

Adina cordifolia, Benth. et Hf. 
Btephegyne paraifoUa, Benth. et Hf. 
Hymenodictyon excel autn, Wall. 


Natural Order 65.— Valeriauaer*. 

Valeriana Wallicbii, DC. 

„ Hardwiekii, WaU. 

Natural Order 06 — JHpeaeem. 

Morina longifolia, WalL 
h breriflora, Kdgw. 

Dipaacua inermia, Wall. 

Natural Order «7.— Oompeeitm. 

Vemonia antbelm-ntica, WilltL 
„ cinema, Leaa. 

Elephantopna acaber, L. 
Adenoetcmma viacoenm, Forat. 
n w. datum, Don. 

„ , var. laafolium, Don. 

Eupatorta* Iwsglsanle, WaU. 

„ WaJJichii, DCL 
Rolidago Viiva-aorea, L. 

Cyathocline Tyrata, Caaa. 
Dichroeephala gracilis, DC. 

Grangea madraapatana, Poir. 
Myriactis nepalenaia. Leaa. 

„ WaUichiLUm. 

Aater alplnus, L. 

„ raolliusculna, Benth. 

junceua, Benth. 

„ Thomson!, 0. B. Clarke. 

<—Calimeris flexuosa, Boyle.) 

„ podmncularia, WalL 

Erigeron acre, L. 

„ bcllidoidea, Benth. 

Oonyaa rcnmUefoIla, WaU* 
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If mitral Order 67.— Compo*il<r (contd.) 

Conyxn absintldfolia, DC. 

„ viscidnla, Wall. 

Bluinea laccm, DC. 

„ runclnata, DC. 

„ bieracitolia, DC. 

Spliurnnthus liirtus, Willd. 

Lcoutopodium alpinum, Cam. 

Anaphalia cinnamdnea, Benth. 

„ trijilinervii, Sima. 

„ nubigena, DC. 
fl nubigena, rar. nolyceplmla, 
C. B. Clarke. 

„ cliionantha, DC. 

„ araneoaa, DC. 

Qnapbaliam multicepn, Wall. 

„ lntlicum, L. 

Ceaulia axillaria, Roxb. 

Inula vestita, Wall. 

„ nervosa, Wall. 

„ barbata, Wall. 

Cappa, DC. 

Carpcsium comuum, L. 

„ abrotanoidea, L. 

Siegesbeckia orientalia, L. 

Eclipta erecta, L 

Bidena tripartita, L.- 

AllardU tridactylites, Hf. St T. 

Cotula aathemoidea, L. 

Tanaoetum thibeticum, Hf. St T, 

„ longifolium, Wall. 

Artemiaia vestita, Wall. 

„ vulgarla, L. 

Senecio dentflorus, Wall. 

„ graclliflorus, DC. 

,, lacinioaua. Wall. 

„ coronopifoliua, Deaf. 

„ alatua. Wall. 

„ rufinervis, DC. 

„ Kunthianua, Wall. 

„ Candolleanua, Wall. 

Echinopa nlreue, Wall. 

„ echinatna, Roxb. 

Arctium Lappa, Wlild. 

Sauaauxca obvallata, Wall. 

„ tamxadfolia, Wall. 

,, Kunthiana, Wall. 

„ depmiea, Wall. 

„ graminlfolts, Wall. 

„ Caadolleana, Wall. 

M carthamotdes, Benth. 

„ albescens, Hf. A T, 

M candicana, DO. 

„ • Boy lei, DC. 

Jurinea maerocephala, Benth. 

Serratula pallida, DC. 

Trlehelepia etongeta, DC. 

Lenoomerts speetabills, DO. 

Alnaliam pteicpedn, DO. 

„ aptera, DC. 

Gerber* lanuginosa, Benth. etHf. 

Bernlera neualensls, DC. 

TiagopiW inneram. Wall. 

Yoongia lyrata, Cass. 


Natural Order 67. — Compeutee — 
(concluded). 

Lactuca graciliflora, Wall. 

„ Brunoniana, Wall. 

„ hastata, DC. 

„ macrantba, Benth. et Hf. 

„ longlfolla, DC. 

H anricnlata, DC. 

„ mglttata. Hf. St T. 

„ Tatariea, Bentli. 

Prenanthes blKpi nla, DC. 
Taraxacum Dens-leonis, Deaf. 
Crcpiu fcBtida, L. 

Mulgedlum Tatarlcnro, DC. 
Mlcrorhynchna sarmentoaus, DC. 
Oynura nepalenala, DC. 

Emilia soticbifolla, DC. 

Doronicum Roylcl, DC. 

Natural Order 68.— Campanulacr*. 

Cyananthna Integer, Wall. 

„ linlfoliua, Wall. 

Walilenbergia agrestts, A DC. 
Campanula latlfolia, L. 

„ aylvatica, Wall. 

,, caneacena. Wall. 

„ colorata. Wall. 

Lobelia trigona, Roxb. 

„ pyiamldnlia. Wall. 

Natural Order 69.— Erica ten. 


n 
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Pernettya repena, Zoll. 

Andromeda ofalifolia, Wall. 

Rhododendron barbatum. Wall. 

campannlatum, Don. 
arboreum, Sm. 
lepidotnm. Wall. 

„ anthopogon, Don. 

CaMiope faatlgiata, Don. 

Natural Order 70.— Primulacem. 

Primula floribunda, Wall. 

„ petiolaris, Wall. 

„ purpurea, Boyle. 

„ rosea, Boyle. 

„ minutisslma, Wall. 

„ involuerata, Wall, 

pi flblrlc*, 

„ dentleninta. Wall. 

Anilooaece sannentom, WnlL 
„ Jaoqoemontil, Duby. 

M rotaodifolla, Hardw. 

„ incise, Walt. 

„ elegana, Duby. 

Lysimaehia kmelioiiea. Wall. 

» pyramidaHe, WalL 

„ enlrii, WalL - 

* juponiw, Thumb, 

Anagallle arrenaia, L. 

Mieropyxia pumila, Duby. 

Samolua Volerandi, L 
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Natural Ot'der 71,— Myrtinsm. 

Mien indie*, A. DC. 

N ftfcutca, Wall. 

EmlM'lla robuMa, Roxb. 

If mine acini *crnita. WiJl. 

„ Ufa rim Wall. 

Arditi* liuiiilli*, Vnlil. 

floribunda, Wall. 

Natural Order 72.— Sapafacem. 

Bmiii bntyraeea, Roxb. 

„ Intifolla, Roxb, at tour etrva- 
tUm $: planted. 

Natural Order 78. — fibeKaeim. 

Dioipvro* exseulpta, [lam. 

„ ' Melannxylon, lloxH. 

„ mmitaiin', Roxb. 

„ Kinbryopterl*. Per*. 

Natural Order 74. —St you < a. 

Srraploeo* eratsegoidc*. Ham. 

„ xpionta, Roxb. 

„ meemosa, lioxb. 

„ laiuoiiMimn, Wall. 

Natural Order 75.— Jatmiurm. 

Jaamimim Inarlfolinm, Roxb. 

,, pti!>oecens, Willd. 

,. pnpctatuiu. Wall. 

., erlnrewenf. Roxb. 

., Intifolium, Roxb. 

.. di*|>erimim. Wall. 

reTolutnm. Sima 
,. piibigcrom. Don. 

.. ollli'inalc. L. 

.. j*randift«>rnm, T •• 

Ziimbnc, Ait., eultirated. 

Xyetanthe* Arbor-trirtU 1 .. 

Natural Order 76 .—01 mam. 

Froxinn* floribnnda. Wall. 

Liguatrum ncpalcnac. Wall. 

„ compact urn. Hf. x T. 

Glea enspidatn. Wall. 

glnndulifcra, Wall. 

Chionnnthu* nineropliTlla. Wall. 
Syringa emodi, Wall. 

Natural Order 77.— Apaeyneit. 

Curisen diffusa, Rtfch. 

Ophioxylon eerpentinum. Willd. 
Tabernsemoutana corona ria, R. Br. 
Vinca pusllta, Mnrr. 

Vallum dichotoma, Wall. 


Natural Order 7T.—Apoey aea—(concid). 

Wright la moUisMnvn, WalL 
Holarrheua antldywtuteriea, Walt. 
Alatonia scholar!*, K. Br. 

Varium odorum, Solander. 
OjoncninrpliA luarrophvlla, Q. Dob. 
IcbnocarpiiN fmgrana. Wall. 

frntcsccna, R. Br. 

Natural Order 76.— laetepiadaeem, 

Cryptolepis clegaus, Wall. 
Vincetnxii-um caiicuccmi, Dene. 

„ montannn, Den*, 

r.iloiropi* prone ra, R. Ur. 

Diem in extensn, R. Br. 

Pciiploca caloplirlla, Foie. 

Ti lopliom rariiom. WalL 
Mn rudenia ltr.y lei. Wight. 

Poiyulnrin oduintianima, L. 

Orthaiillicm viininca, Wight. 

Horn pnrnniticn, Wall. 

Ceropegia longifolia, Wall. 

lanceolate, Wight. 

Natural Order 79.— Laganiaeem. 

Onrdneria nnguetifolia, Wall, 

Uuddtcin panienlatn. Wall, 
naiatina. Lour. 

Natural Order 60.—- Orutianaam. 

Exncum tetragonum, Roxh. 

pcdunculntnm. L. 

Canacora dcciiMatn. R. et S. 

dilTuan. R. Br. 

Gcntinnn lonclla. Frie*. 

.. pedicellate. Wall. 

argcntca. Royle. 

,, mpitatn. Ham. 

dot < nilida, Ham. 
iniirxinnta. Wrlxeb. 

., vcmi«tn. Wall. 

dcprcs*n. Don. 

Knrroo, Royle. 

t'rawfunlin lawicnlato, Wall. 

Op)iH : a cordate, Don. 

.. Iitritln. Don. 

purpt»tu*ccn*. Don. 

.. nervoea. Wall. 
pulclicUa. Don. 
nn^uKtifolin, Don. 

Cliirayia. Gri*eb. 

Hnlctiia elliptic*. Don. 

Swc-rtia •pcciwa. Wall. 

Natural Order 61.— Jiiynon\acem, 

Cnlo*anthe« indicn. Bl. 

Stcreosperronm chSloieddcs, DC, 

„ coavcolcui, DC. 


40 
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Natural Order M. -Pedal, are*. \Natund Order M.-Manacet.-ic™*** 


Xartynia proboscidta. Glox.t uitunilised. 
Besamam indicum, L>i I'M, cultivated. 

Natural Order Vl.—Oonttleulaee*. 

AnjreU epecioea, Sweet. 
n capitate, Choiay. 

„ aetosa, Choiay. 

Qtuunoclit cocci nea, Mcr.nch, J e roM 
„ vulgaria, CI»oi* 7 , l g/rdens. 

Patates pcntnphylla, Choiay. 

Pharbitia Nil, Choiay. 

Calonyction apeciewum, Choiay. 

Ipomoea Pea-tigridia, L. 

„ Turpethum, R. Br. 

„ vitifolia, 8weet. 

M pilose, Sweet. 

„ seeailiflora, Choiay. 

Convolvulus plurioanlia, Vahl. 

Porans paniculate, Ro*>. 

„ racemoaa, Roxb. 

Evolvulus fllainoidca, L. 

Cuacuta reflexa, Roxb. 

Natural Order 84 .—Boraginace*. 

Oynaion veatitum, A. DC. 

Cordia Rothii, R. et H. 

„ Myxa, L. 

„ latifolia. Roxb. 

Xhretia la via, Roxb. 

„ serrate, Roxb. 

Rhabdia vlminea, Dalz. 

Heliotropium oval ifoll urn, Vahl. 

„ atrigoaum, Willd. 

Macrotomia Bentluuni, DC. 
ifertonaia echioides, Uf. and T. 
Myoaotia cumpitnaa, Schult. 

rotundtfolia, R. Br. 
Kritriehium rotundifolium, DC. 

„ Mriceuro, Boyle. 

„ apatbolatum Roylc. 

Echinosporaum glochidiatum, DC. 
Cynogloaaunt fureatum, Wall. 

„ miemnthum, DC. 

„ longiflorum, Bentli. 

„ grandiflorum, Hoyle. 

Trichodesma indicuni, R. Br. 

Natural Order 83.— Salaneeem. 

Solanum tuberosum, L., Potato, intro¬ 
duced. 

fiolaaum nigrum, L. 

„ verbasdfolum, L 
„ , sanctum, L. 

„ zanthocarntim, Schr. 

„ indicum, L. 

Phyaalia minima, L 


Pltyaalis Peruviana, I*., introduced and 
almost naturalized. 

Capsicum frulesceua, L., LAl-mlrcli, 
Chilli, introduced and naiuralited. 
Nicaudra pbyaaloides, flarta, natur¬ 
alised. 

Withnnia somnifern, Don. 

Nicotiana Tabacnm, L.. TamAku, intro¬ 
duced and naturalised. 

Datum Stramonium, L. 

„ fastuoaa, L. 

Natural Order 86.— Sorophulariaetm. 

Vcrbascum Thapsna, L. 

Cclaia coromandeliana, L. 

Linaria ramoaiaaima, Wall. 
Antirrliinum Orontium, L. 

Mimulua nepalenaia. Wall. 

„ gracilis R. Br. 

Maaua aurculosua, Don. 

„ rugosua, Lour. 

Lindenbergia grandifiom, Bentli. 

urticmfolis, Uhai, 

„ roacrostachya. Be nth. 

Limnophila gratioloides, R. Br. 
Hcrpeatis Hamiltonians, Heath. 

„ Monnieria, H. B. K. 

Torenia cordifolia, Roxb. 

Vandeliia Crustacea, Benth. 

Bonnaya brachiatn, Link. 

„ veronioe/olia, 8pr. 
Hemiphragma heterophyllnm, Wall. 
Scoparia dulcis, L., naturalised. 
Veronica Anagallia, L. 

» Bcceabunga, L. 

„ deltigera, Wall. 

„ lanoM, Benth. 

„ alpine, L. 

M biioba, h. 

„ agreatis. L. 

Buchnera hiapida, Lamk. 

Striga euphraaioidea, Benth. 

„ denaiflom, Benth. 

„ hirsute, Benth. 

Leptorhabdos parrifinra, Benth. 
Hopubia trfffda, Don. 

Knphrania officinal is, L. 

Picrorhisa Kurrooa, Royle. 
Pedicularis tubiflora, Pitch. 

„ carnoea, Wall 

„ pectinate. Wait 

p pyracrldata, Boyle. 

„ gracilis, wall. 

M porrecte, Wall, 

p abrotanifolia, Bieh. 

„ megalantba, Dob. 

Natural Order 87 . — LmtiMarim. 

Ctricularia flexuosa, VahL 
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Natural Order 88.— OrabuHekra, 

PHe\\|«ia mVien, 0. lh>n. 

-VlgincVia iiuUcu, lluxb. 

Natural Order HO.-—Of>Herarr,r. 

Ditlymocarjnis an twit or nun*, Wall. 

„ ntomnticiis " all. 

H nia»rn|iliyllun ( Wall. 

n (Kxlii'vlluliiff It. l’r. 

lami{{iiHKiiM, Wall 
Chirita bi folia, Don. 
l(liynciio|'liiKMiim <\lili<|iinni. HI. 
l’lntyetciniiiA \ioloi«k>. Wall. 
Lyniofiolut tcrnifuliiiN, Wall. 

Natural Order Wt—Acunthamr. 

Tbunhcrgin graiulifloni. Hash. 

„ om-cincu, Wall. 

Kltcrmaicm tflmion. X. al>. K. 
ily^ixt|ihilii pol\n|n:n«R. T. Aniirra. 

.. *'jii>K5»ut, T. Aiulora. 

I'onilhlium harlcri'ihlr*, K. iib K. 
iU'initrm)>liiK 111 vain, T. Ainlcr-. 
hlrobiluntlics anrirtilnliiN, X. tilt K. 

„ jrliiliiKisiix, T. .\n<l,cnt. 

nlatux, X. itb K. 
Wallirliii, N. nb K. 
ixopliyllitK. T. AimIuiv. 
aitiw/jiliyllns. T. Awk-h. 
Avshnianthem Wallicbit, X. rtb K. 
IhvlalacnniliiiK i»crv<wus,.T. AuUurn. 
Hiulorin t-iisliiln. T.. 

Li-piilHgalliis rit-jii<liita. X. nl» K. 

iitriiiiru'siuliK. X. iib K. 
lyitMim. X. nil K. 
fiiM’icul.'itn, N. sib K. 
I’hhiyiitainlhiis tbyi^iflorn", X. ub K. 
Jnxticin AHIinltxIa, L. 

,, |m‘|iImuIuh. T. .\iitlcro. 

,. iiriicuiiiliCMS Ii. 

Ruti"i;i purtinatn, S. nb K. 

., n|i'iis, X, ab K. 

Iiiclipb m IbixbiirKliiumi, X. nb II. 
fori strophe bicalyt-iilnln, X. ub K. 
n N|iCt:ioiin f X. ub B. 

Natural Order !>1.— Yrrbraaee r. 

Verhene oflloinalw, L. 

J.ippia nodi flora, Rich. 

Idintnnn alba, Mill. 

Premnn vUmmoides, Wall. 
n A ' VWncronntn. Roxb. 

., hnrbntn, Wall, 
herbage*, Roxb. 

Caliicarjin arhorea, Roxb. 

macrophylla, Vnhl. 
Clcrodeodron NcrraUin, Ppr. 
i, infortimatnm, L. 

„ SiplKinanlhus, R. Br. 


Natural Order 91.—IVffcnarie. 

—(. 1 ‘unchuluil). 

t'nrynplori* Wnllicliiatin. Ncluiucr. 

< biii'liitn iirlHirvii. lluxb. 

Vih'X Nejriindo, |„ 
lloliiiNkioldisi Muitftiiiicn, llolx. 

.Yalunii Order !»2.— Labial*, 

Oi'iiiiiini rnmini, I«. 

'-unrt mu. 1., naturalized, 
OriluiMph'in ru bifii n< I ns Itaiili 
IT.- -I rantI iiis sc mplm In iii titles Wall. 

M lint iin. Hrnth. 

CnoKi, IVjii. 

If’mifitliiiN. |ton. 
onnlifnliiTK, Don. 

<‘n|i'i»s lnirhnliiK. Ih'iitb. 

I'n^osli'iiiiiii |ilt*t Iniuthnidou, 1)0*1. 
Uystijiliyllu niit-iatn. Hontli. 

ptiniiln, Itcnlh. 

1'nli'bivuikiri <iji|i tsiiir«iliii, Sin. 
KIs|i>*lt/iii )MiliNtn«:bjii, Hcnth. 
ilnvn. Item It. 

,. imisa, Hcnth. 

.. oriuifflchyii, Hontli. 

.. slmtiilifi'iii. Heath. 

Mentha .uvciisis, I.. 

,, iiu'iiiui. Willil, ear. lloy Ion tie, 
Hontli. 

Oiijnimiiu iviriuiito, Dan. 

Mi'lissn t'alniiiiiil lui, L. 

Mirmnieria billam, Itcnth, 
llcdmina iii'i miI riittiitf Ihnitls. 

Sail in t'liiliiitiNH, I.. 

„ Monivrnfiinnn, Wall. 

Inniitn. lluxb. 

„ iilt'itcjn. I(. Hr. 

Xcjicln mi iratu, Itanili. 

„ tlistniis. Itnylc. 

„ cilinris lloyli*. 

„ nult'rali , limn. 

., loiii't»|ib>"a, Hontli. 

<>> i van in ms.'. Hfiilh. 

|,:<l!i'iiiiiiitin ICnyh nun, Hcnth. 
Ani-iiib'li's oviitn, It. Ilr. 

I’rnnt lla vul^iris, I.. 

Si'utrilui in ymnm, Itciith. 

,. . n:|K*ii'«. Jbnn. 

„ liiicuri*. Ik-nth. 

,. Nciiiak'iiN, Dmi. 

('amint 111110 vorsicalor, Itenth. 
I.i'onnruh Itorlonniin, ltcnl.li. 

( , piihchMcnn, Hcnth. 

„ 'jxnHacMS, L. 

Ijimimn amj.lcxirnulc, L. 

„ prtiolntum, Rnylo. 

rolqitlioiiaiu cocci non, Well. 

Htachys acricca. Well. 

„ nploBflone, Wall. 

Roylca clofrane, Wall. 

Ixmcns iirtirvlolia, R. Hr. 

„ Intuitn, Hcnth. 

„ toollinMiuia, Wall. 
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Natural Order 92 .—Labiatm 
—(concluded). 

Lea cut d iff am, Bcnth. 

„ hymoiiifulin, lienth. 

„ ccphaJotcs. Kpr. 

Leon ot is ncpcl*ri)lim H. Ur. 

TlilomiH lnmiifuli:i. 1ioyi«». 

F.mmmlndiy* »it|K'rl«n. lloyle. 

Ajugit remain. Heath. 

„ lirorioKit, Wall. 

Tcucrinm llnyleannm, Renlh. 

* quiulrifuriuin. Ham. 

An turn l Order 03.— Pluufugiaear. 

Plant ago major. 1.. 

„ Ispnghuln, Iloxb. 

Natural Order M.—Chenopodiaeem. 

Chenopodiam album, 1,. 

„ Botrys 1*. 

Natural Order Q&.—Batrllacc*. 

Bitfcdln rubra, L cultivated and natu¬ 
ralized. 

Natural Order 99.— Amu ran ton a. 


Natural Order 99.—Petg§omaeam. 

—(concluded ). 

llunicx vesica riiis, L. 

Kusnigia Islandica, L. 
llbcuui cmodl, Wall. 

„ himnlensc, Roylc. 

Polygonam HoxburgliTi, Utitm, 

„ idebeiiun, U. Br. 

p ncruiurioidcs, Del. 

„ rccunibciis, Hoyle. 

.. nviculare, L. 

,. barbutum, L. 

., amnhibiitui, L. 

„ lapttliifolium, L. 

,. sphiurostncliyum, Meissn, 

„ mniplcxicnulc, l»on. 

vaccina; folium, Wall. 

„ aftitie, Don. 

ncpnlensc, Mciun. 

„ splice rocepbnlum, Don. 

„ capitntum, Hum. 

„ Hi incuse, L. 

„ ptcmrarniun, Wall. 

„ rtiniicifoiiuiu. Itoylo 

Fagopyrum cscnlcntiiui, Mamrh. 

„ " cyiiiiMuin, Mei mu. 

„ taturieuui. Oiurtn. 

Natural Order 100.— Laurimm. 


Dceringla ccloaioblea, Mnq. 

Rodelia Ainherstiano, Moq. 

Celotla argenten, Moq. 

Aiuarunthus candatits, T«. cultieated and 
naturalized. 

Amaranthus paniculntus; Moq. 

Gangeticn*, 1,. 

„ fromcniacvmi, Roxb. Ram* 

tlana, Anurdann. eulti- 
rated and naturalized. 

„ splnosua. L. 

JF.vuu ecandeiia. Wall. 

„ lanntn, .hum. 

Achy mill he* mqiern. L. 

Digem nrrcnsii*, Korek. 

Fupnlia loppnccn. DC. 

Cyathula pros! rota. Bl. 

Alternantliera sets! 1 is. 11. Br. 

Natural Order 97.— Nj/ctnyimm. 

Boerhanvin diffum. I*. 

Ilirabilis Jalapa, L., introduced and na¬ 
turalized. 

Natural Order 09 .—Phytolacca net. 

Pirctuiia iAlbeuia, Moq. 

Natural Order 99.— Polyfonacta. 

Ramex Wallichii, Meissn. 

„ nepalensis. Spr. 

„ haitaijM, Don. 


Ciminmoniiini Tmnnla, X. ab K., tar. 

albiAoruui. Tcjpit. 

Phoebe lanoeolntn, X. nb K. 

H pallida. N. ab E. 

Mndiilus odurntisoimus, X. ub ,K. 

Tot ran them Roxbnrghii. X. nb K. 

„ Roxb. 

IiUm cousimilis. X. nb K. 
p lanuginosa, X. ab K. 

Natural Order 101.— Thymelaccm. 

Danlme pnpymeea. Wall. 

Wikotruinia virgnlu, Meissn. 

Natural Order 102 .—Lorun the ee*. 

I.onuitliu* ligustrimm, Wall. 

,* pulvurnlcntux, Wall. 

„ vealitus. Wall. 

H lonjritlorus. Dc'v. 

„ cordifolius, Wall. 

Tiscum nlbnin. L. 

„ anicnlntuni, Rurm. 

,, nttenuatum, D.C. 

Natural Order 108.— Bltroynem. 

Hippophadsolirilolfa, Don. 

E laaguns nmbcllata. Thumb. 

„ latiftdia, L. 

Natural Order 104.— Santmlaee^ 

Otyrit arborea. Wall. 
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Natural Order 106 .—Arieteloekla com. 
Ariatolochia bracteata, Ret*. 


Natural Order 106.— Nujtkorbiaotm. 


Pbyilaathua nepalensis, MUll. 

„ parvifoliua. Wall. 

„ Tehitinus, UU11. 

n Miruri, L. 

H Emblica, L. 

Antidesma diandrum, Tine. 

Securinega oborata, MUll. 

„ I^ucopyrua, MUll. 
Putranjiva Itoxburgbii, Wall. 
Andrachne conlifoi lin, MUll. 

Rischoffla jovanica, 11). 

Briedelia moiitana. Willd. 
stipulnris, Bl. 

Croton oblongifolius, Roxb., introduced. 
Trcwia uudiitorn, Willd. 

Mallotua pliilippincusis, MUll, (Rottier* 
tine tori a, ltoxb). 

Ricinua communis, L., cultivated. 
Homo'ioya ripnrin, Lour. 

Baliospenmtni |tolyaiidmm, Wight. 
Sxcoecaria insignia, Miill. 

Euphorbia indica. Latnk. 

„ pilulifeni, L. 

„ iicriifolin, L. 

,i Sikkimensis, Boiaa. 
n longi folia. Don. 

„ Helioscopis, L. 

„ ncpAlcnsls. Boiaa. 

„ Nivulta, Ham. 

„ ltuvlcniin, Boiaa. 

Barcococca pruniformis, JLiudl, 


natural Order J07.— C*p*U\frrm. 


Quercns seniernrpifoliu, Siu. 

H Ih'X. I.. 

„ dilautn, T.iudl. 

„ laungim-sfl, lion. 

incana Roxb. 

„ annulata, 8m. 


Natural Order \W.—Mj/ric*crm. 


Myrica aapida, Wall. 


Xatural Order 106.— •Bclulacem. 


Betula Bbojpattra, Wall. 
„ acuminata, Wall. 
„ Bifida, Don 
Ainu* nepalensis, Don. 


flatarat Order 110.— Carylacrm. 

Carpinua v intinea, Wall. 

„ faginea, LindL 
Corjlua Col urns, Linn. 

Natural Order IW.—Juglundem. 
Jaglans regia, L. 

Engolhardtia Oolebrookians, I.indl. 

Natural Order 112.— Salicincm. 

Salix tetrasperma, Roxb. 

„ bahylonicn, I., introduced. 

„ clegana, Wall. 

„ dnnhnoidea, L. 

„ Uabellari*, Audera. 

„ I.indleyuna, Wall. 

Fopulua ciliata, Wall. 

Natural Order IIS.— Vrtieuerm. 

Ulmu* integrifolia, Roxb. 

,. erosa, Ruth. 

Celtia caucaaica, Willd. 

„ australis, L. 

Sponin politorio, Planch. 

„ oriental!*, Planoh. 

Cannabis sativa, L. 

Urtica parviflora, Roxb. 

Oirardinia hetferopbylla, Dene. 

Pilea script*, Wead. 

Lecanthns pedunoularis, Wedd. 
Elatostemtna sessile. Forst. 

„ diversifoliam, Wedd. 

„ Strachev&nura, Wedd. 

Bcehmeria rugulosa, wodd. 

„ macrophylla, Don. 

„ platypnylla, Don. 

Poutolsia indica, Gaud. 

„ v ninen, Wedd. 

Debitgeasia iongifolia, Wedd. 

„ bicolor, Wedd. 

Memorialis pentandra. Wedd. 

„ hirts, Wedd. 

Villebrunea frutescens, Bl. 

MAontia Pays, Wedd. 

Cndrania javanentis. Tree. 

Btrebluo super, Lour, 
llorus atropnrpurca, Roxb, introduced. 
„ lsvigatn, Wall. 

„ indica, L. 

„ alba, Willd, cultivated. 

Ficus bengalensis, L., Bar. 

„ iufectoria, Willd. 

„ religiosn, L , Plpal. 

„ eordifolia, Roxb. 

* nemoralit, Wall. 

„ eaudata, Wall. 

„ seandens, Roxb. 

„ foreolata. Wall. 

„ toberruiata. Wall, 

„ Roxburghii, Wall. 
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Natural Order 113 .— Urtieaeem. 
—{concluded). 

Ficus hispida, T*. f. 

„ Cunia, Ham. 

„ glomcratn, Willd , Qatar. 

„ Carirn, I, introduced. 

„ virgstn, Roxb. 

Natural Order 114 .— Piperacem . 

Peperomia reflexn, Dietr. 

Natural Order 115 .— Guetaer*. 

Ephedra vulgaris, Rich. 

Natural Order 116 .— Conifers. 

Pinus longifolin, Roxb. 

„ GcrnnUanfl, Wall. 

M excclsn, Wall. 

Alien Wobbiana, Lindl. 

„ Hmithinnn, Forbes, 
f’edrns Deodarn, Loud. 

Cuprcssus tornloui, Don. 

Jnnipcrus communis, I.. 

„ excelsn, Bieb. 

„ recur va, Haul. 

Tax us baccatn, L. 

Natural Order 117 .— Pulmaeeee. 

Phoenix acaulis, Roxb. 

„ sylvestris, lioxb. 

Chamsirons Mart hum, Wall. 
Calamus Hoylcanus, (biff. 
Wallichin densitlora, Mart. 

Natural Order 118 .— Aroidret. 

A ri sterna Jocquemontii, 01. 

„ utile, Hf. h T. 

„ cos tn turn, Mart. 

„ speciosnm, Mart. 

, t curvatitm, Knnth. 

Fuuromatum pittatnm, Schott. 
Remnsatln viriparn. Schott. 
Amorphophallu* cainpanulutus, Bl. 
Colocasis, species. 

Scindapsus officinalis, Schott. 

„ •dectirsi va, Schott. 
Typhoninm, species. 

Pothos senndens, L. 

Aconu calamus, L. 

Natural Order 119 .—Zemanacea 

Lenina minor, 1, 

„ polyrruixa, L. 


Natural Order 120.— Type ecu. 

Trpba elepluvntinn, Roxb. 

Natural Order 121.— Juncaginueee. 

Potamogeton pectinatu*, I* 

Aponogctou monostaebyus, ltuxb. 

1 

Natural Order 122.— Seitaminem, 

Globba Orixetisi*, Roxb. 

Zingiber capitatnm, Roxb. 

„ (a:s'jmmiar, ltuxb. 

„ ligulatuiu, Roxb. 

Curcuma nngustifulia, Itnxb. 

„ Zcrtimbct, ltuxb. 

Roscoea data, Sm. 

„ alpins, Koxb, 

„ spicatn, Sm. 

„ purpurea, Sm. 

Amomum subulatuni, ltuxb. 

Hedychium curoimrium, 1.., in garden*. 

„ hpicntuiii, Sin. 

„ cocciiicmn, limn. 

Cost us S|U'oohus, 

Musa pnrudiainra, L. plantain, eultirafrj, 
„ ncpalciiMM, Wall. 

Natural Order 123— Oith idacem. 

Obcmnia i rid i folia, I.imll. 

Dicnia cylindroHlachyn. L. 

Li paris obcoitlaln, Void. 

Ctelogync cristuta, Limit. 

„ ocellnta, Lindl. 

„ ovulis, Liiull. 

Eria onnvallnrioidce, Lindl. 

„ nlba, Lindl. 

„ flnra, Lindl. 

Dendrobiuin eriieflorum. Griff. 

,. nlpchtrc, Ituylc. 

Otoehilus, species. 

Apaturia Sraithiiinn, Lindl. 

Eulophia, eanipcslrK I,. 

„ harbncca, Lind). 

Cyrtopera fuses, Wight. 

Vanda oristatn, Lindl. 

Saocolabium guttatuin, Lindl. 

,. Glianrnlicnni, Iteichb. f. 

Aeridcs affine. Wall. 

., odo-atum, Lowe. 

„ Hyatrix, Liiull. 

„ difforme. Wall. 

Culanthe puberula. Lindl. 

Oreliis latifolia, L. 

Gymnodeuia cncullata, Rieb. 

„ srathuluta, Liiull. 

Aeeras angvstifolia, Lindl. 

Platanthera orehidit, Lindl. 

M davigem, Lindl. 

„ oboordats Lindl. 

„ Fnsannc, Lindl. 

„ Candida. Lindl 

„ acnmtnata, Lindl. 
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Natural Order 1 S3.— Otgkidaec* 
■ ■ ( co n cluded). 

Gamoplexis orobanohoMaa, Fata. 
Kpipactis lntifoiia, Her. 

M ateruilMhyn, Lindl. 

Ririiantheo anst-ndia, K. Hr. 
Habenaria pcctin»ln, Lindt. 

„ intermedia, Don. 

N marginals, Lind]. 

0 lonfrifolia, Lindl. 

Peristrlus Goody oroides Undl. 
Hcminium llonnrehis, Sir. 

H species. 

Satyriom nenalcnse, Don. 
Monoohilua ftavua, Wall. 

Tripleura pallida, Undl. 

Goodyers luarginata, Lindl. 
Cypripediuin cordigerum, Don. 


Natural Order 187.—Z-j/Zeer*.—(ooncid.) 

Uiginea iudica, Kiintli. 

Asphodelim ularatns, lloxK 
Aajianifua mccnmena, Willd. 

0 flliclmia, Horn. 

Folygonaruut multi Horum, All 
„ aibiriconi. Rod. 

„ vert idllat ntn, All* 

Flilioren intermedia, Sell. 

„ Walllchiann, Kth. 

8m i lax innrnlnta. lloxb. 

„ ulcgann. Wall. 

0 marniphylla, Roxl). 

„ ovalifolia, lloxh, 

Faria jmlypliyUn, 8m. 

Trillidiiun (lovanianttm, Kth. 

Dia|wrttm 1‘iUntum, Don. 

„ colca return, Don. 


Natural Order. 124.— lrldaoeam. 


Natural Order 126.—Alte rnate* . 


Iris sulcata, will. 

„ decora. Wall.**- 
„ Ramaoncnsis, Wall. 

0 ncpolcnai*, Wall. ' 

Natural Order litr-.Amarjfllidaeem. 

Crinum toxieariuiq. Hoxb. 

0 amoenum, Roxb. 

Ourculigo rccurmta, Roxb. 

Hypoxia anrea, leor. 

„ orebioidea, Ks. 

Natural Order 126. — Diotcorete. 

Dioseorca deltoidea, Wall. 

„ sagittate, Koyle. 

M pentaphylla, L. 


Aliama Plnntngn, L. 

„ reniforme, Don. 

8ag ittarin aagitUfolio, I*. 

Natural Order ] 20.— Pontedoracem. 

Monodioria hoatata, Prcal. 

Natural Order 180.— Ommrlynaeem. 

Cynnotis axillaris, R. et H. 

„ barhata Don. 

Commclyna anlioifolia, Roxb. 

brngalenaJa. L. 

„ oblique, Hum. 

Ancilcma lierbacenm. Wall. 

Natural Order 


Natural Ord& 187.- Lilia ecu. 


Tali pa stolleta, Hook. 

Gagt-a thesioides. Filch. 

0 elegant, Wall.. 

I phigeniaIndies, Kth, 

JJoydla serotina, Refohb. 
Fritillaria drrlaaa, Dqn. 

0 Terticillata^ Boyle. 
Lilinm giganteom. Wall. 

WaUichianam, R. at 8. 
napalenae. Wall. 
Thomaoobuuinu H L 
roaaxua, L. 

Glorioaa aupetba, L. 

Alliom Victoriala, L. 
WalUohii, Kth. 


Gawaha wMa, W AUL^ 


Jnncna ooncinnna, Don. 

„ leucomclos, Koyle. 

„ oaatanoua, L. 

„ bufonius, L. 

„ effusus, L. 

0 * lcucanthus, Don. 

Natural Order Wi.—RetHaeem. 

Eriocaulon qnlnquangnlaia.L. 

„ trilobum, Ham. 

„ sexaugulare, L. 

Natural Order IB-Qjiww**. 


Caxex 

» 


riglda, Good. 
Toomarml, Boot, 


mltis, Boot, 
nnbigcaa. Den. 
folteoa, Don. 




m 

m 
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99 

If 


If 

*1 

19 


Natural Order 1.13.— Cy/H-race *— 
(ouit'luilwl.) 

Carcx loiigipes, Don. 

„ Moorcroftii, Kale. 

„ nlnpcvnriniile*, Don. 
VYalliohiann, Presc. 
aetipcm, Don. 
crnciiln, Noe*. 

„ uncinnide*, Hoot. 

„ VCKP-Illowi, Root. 

M (Hieing Nee*. 

H condonpati, Neon. 

„ bcnpnleiDtix, llnxb. 
P.hyuehrwpom nitron; Nee*. 

„ Wiillivliiimn, Need. 

Kiinbrislylls qnitiqiintiguInrM, Nee*. 

„ diehotomn, Vahl. 

„ »Ht»vali*, Vnlil. 

„ Coni|tlariiitn, Link. 

Scirpn* jiinrotdc*. Itnxb. 

„ nllinix, ltoth. 
ii muerouatii*, L. 

AhilpaArriin monostnchvn, Vnlil. 
Kleoehnria uniplnnii*, It. Hr. 

paluatria, K. Hr. 
orntn, It. Rr. 
laolcpis aetaecn, K. Hr. 
trifldn, Nee*, 
anpinn, H. Br. 
ltoylei, Nces. 

KjHingia monocenlinln, L. 

„ brevifolia, Rottb. 

ii trireps, Nee*. 

Ertophorum comoemn, Well. 

Cyperu* pygnnons, Vnbl. 
ii alopccnroidc*, llotth. 

,i comprcmms, L.. 

ii nivens, Bet*. 

<lilformiH| L. 

Irin, L. 

„ rotimdu*, L. 

Marine.ua paniccd*, Vahl. 

Natural Order \$\.’—Graminrm. 

Orysa satirn, I.., Bice, eultirated. 

Zen Mars, L., Maknl, Bhutn, Indian 
Corn, inlrmtuerd and eultirated. 

Coin Ijichrrnm, L. 

,1 gipanten, Kuen. 

Milium cffusnnt, L. t introduced. 
Paapalum peiliccUntura, Nee*. 

„ aciobtenlntnm, L. cultivated. 
i, Boy’eninim, Nee*. 
Coridochlon aeniinlatn, Ncc*. 

Panieunfwinpuinnlo, L. 

„ eUiare, Bets. 

„ milineenm, L., cultirated. 

,i maximum, Jacq. 

t , ovnlifolinm, Poir. 

I, tongipe»i W. k a. 

„ miliare, Lnmk. 

vent i turn. Nee*. 

„ plientum, Roxb. 


ff 

If 


Natural Order 134. (irami nett (oontd.) 

Pniiicnni prostraliini, I.amk. 

„ rc|*eii!>, L. 

Opliimcnu* colon ns. Kill. 

„ coni|>n»itu.«, B. k. S. 

„ friimcntneeiu>i K wit h, culti- 

euted. 

„ Atiipniiin*, Kth. 

Solaria plnnen, Kcanv. 

„ italic:), Kill., naturaliinl; cul¬ 
tivated. 

„ vortkilhdn, Rcnuv. 
rciiicUlm-in t-picata, Lnmk, Rnjra, r«/< 
tirattd. 

Pcnmsctnrn eonchrnirtes, Rich. 

„ triflornin, Nee*. 

Gymnothrix flaccidn, Mnnro. 
Arnnilineilii netnxa, Trin. 
jS|Ktix>boIu« din rid m, Beaur. 

„ olungnlus, B. Br. 

Aprostis nlbn, L 
n cihata, Trin. 

Miiiilenbcrpin syb aticn, Trin. 

„ penioulnia, Noe*. 

„ riridissitnn, Noes. 

Polypognn iittornli*, L. 

Cnlainnprnsti* Kpipcjoa, Both. 
Orlhornphium Hoyici, Nee*. 

Piptnthcnnn nquiplurnc, Mnnro. 
Alnpemnta prntciis, L. 

Phlcnm nrctinriutn, L. 
rhrnpinites Roxburgh!!, Knnth. 

Chlori* harbatn, Swart*. 

Elenainc iiulica Garrtn 

„ Corsicana, Gtertn. cultivated. 

,i vcrtR-illntn, Roxk 

Cy notion Dnetylon, Fern? DAb. 

Arena fatun, L. 

i, prntcnAi*, L. 

Poa nnnun, L. 

„ prutenois L. 

„ bullHvtn, I.. 

Erngrostia plumosi, Link. 
pilo*n, L. 

vcrticfllntn, Bennv. 
uninloide*, Nee*, 
poamidcs, Renuv. 
nnrt'toide* Trin. 

„ dinndra, Boxb. 

Melton eilintn, L. 

Kcrlerin eristatn. Per*. 

i, phleohles, Per*. 

Dactyli* glnmcrntn. !.. 

Feat tic* dnrinaeela, L. 

Bronuia sqtinrman*, L. 

,i arvenaia, L. 

„ gignntcn*, L. 

Aruudinarin faleata, Nee*. 

„ Falconer), K*. 

ThamnocaDmn* spathiftoru*, Monro, 
Bambosa nrondinacea, L. 

Dendroenlanma at rictus, Nee*. 

Hordeum hexantichon 1.., Jan, Barley, 
cult i rated. 


9f 

99 

99 

ff 

ff 
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I* 

VI 

ft 

H 


Natural Order 1S4.— Gram in* —{couch].) 

ilordcnm Tulj^nre, L., cultivated. 
Klymua aibirloua, L. 

Lolium spedosum, Kiev. 

,, tcmulentuni, L. 

Triticum vulgare, Vil., Geltfin, Wheat, 
cult i rated. 

MncMthea l»vi* r Kth. 

HottlKclIia cxnltnta, I,. 

Ophitima coryml*o8u«, Ortn. 

Muiiimui'IM grnnuhuip, Sw. 

Andropogou Uryllu*,. 1 J . 

„ ncirularift, Ret*, 

it involutin', Ntcnrt. 

ti inontanna, Roxb. 

ft Ixchaemmn, 1.. 

Hcteropogen emitm-tiiR, II. Jr 8. 

ii Kuj Id, Nee* 

Sorghum rnlgnrc, l*cis., Joar, cult hated. 

„ Mnieponao, I.. 

Af iK-r.iiis Ihnlcnnn*, See* 

Hntratucrum mode. Sees, 
i. IniinfoluiMi, Trin. 

n cciiinatuiii, Sees. 

A mil hern m nutrient uni, Beanv. 
t ymho|>ogoii hunger, l>e*f. 

flexuosm. See* 

Martini, Ma-iro. 
Sclxenmithu*, U 
Nnrdtu. I.. 

Androsccpm (rignutun, Brongn. 
Anthisrirm uru idinncun, See*. 
t i Annthcrn, Sec*. 

,i acawlcnx, Roxb. 

Apluda nri*tnta, I.. 

i, geiiicnlnta, Roxb. 

Imperata arundinneen, (’y-rill. 
Saccharum tpnutaiieuni, L. 

„ proemum, Roxb. 

i, ofticinarum, L., Sugarcane 

rultirated % introduced. 

,i Sara, Roxb. 

i, tilifolium, Nee*. 

Erianthu* Ravenna, Beanv. 

„ japonic!!*, Beanv. 


CRYPTOGAM*. 
Filiert or Arm. 


Woodsia elongate, Hk. 

,, lanoaa, Hk. 

Dieksonia appendicnlata, Wall. 

H ecibra, Wall. 
Davallia pnlchra, Don. 

•» aleariaata, Bl. 

M immeraa, Wall, 

w nodoea, Hk. 

Adiantum Innulatnm, Bnnr.. 
tf candatam, L. 

m CapUltu-Venerit, L. 


fl 


/•'Meet or /Vrtw—(continued.) 

Adiantum renuatnm, Don. 

Cheilanthca Dalliotuio', Hk. 

„ fieri non, Kanlf. 

Onydiiitm auratum, Kanlf. 

„ jap-micum, Kama. 

Pel lea, calomelanoe, link. 

Pterin longifolio, L. 

,i erotica, I.. 

„ finadriaurita, Bex. 
i, atiuilina, T.. 

„ WeUichiana,.Agdh. 

Wondwantia radicana, Sm. 

A«plcniuin, altemaus Wall. 

,i vnrian* }lk. and Or. 

i, viridio, HuiR 

•i Ti ichomanca, I,, 

plauieauk'i Wall, 
hmlaunoi, Hcrnli. 

„ bnlbiferum, Kona, 

i, teuuifolium, Don. 

„ Filix fiamina. Remit. 

pnlj-podioidcx, Mett. 

„ dilaiaittm, Wall. 

„ cftculrntuui, Feral. 

„ Cvfcmch, 1,. 

,, auatra'c, Brack. 

Arspidium aniicnlatuni, Sw. 

„ ncnleatum. Sw. 

„ TIioniHoni, Ilk. 

„ ni-iHfa'nin, Sw. 

„ falcatmn, Sw. 

NcpUrodium tinituin, H. Rr. 

.. jirolixmn, Hak. 

„ >l>ar>nin, Don. 

., mollo, Detv, 

,, eu-utariuin, Rak. 

„ potrmorpliuni, Hak 

,i Filix-ma«, Rich. 

„ roclileainiu, Don. 

„ odormtum, Rak. 

Olcandra WfMidiii, Hk. 

„ ncriiformi*. Cav. 

Pol e podium crabwrcii*, Wall. 

' „ iirolifcmni. Pr»'*l. 

„ iinca'nm, Coiebr. 

f „ anifcnitm. Wall. 

laclmopiw, Wall, 
ntalacorlon, Hk. 

1 lithium. Don. 
l.ingua Sw. 
rfigmoMtm. Sw. 
fiwum, Rak. 
flocculo*nm, Don. 

1 incare, Tbnnb. 
normale. Don. 
membranaccvin, Don. 
propinqnnm, Wall, 
jaglandi folium, Don. 
guercifolinm, I., 
himalense, Hook, 

„ Iciorhixon, Wall. 

AcroatSehoui virena. Wall. 

Oymnogramme real it a, Hk. 


i* 


n 

tp 
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ft 
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JFttaw or Fi r m s (ooorid.) 

OjunognuBiu Actienoni, Bedd, 
„ jtmiiot, Bl. 

„ lanoeolata, Hk. 

n inrolnia, Don. 

Ounnnda day toniana, L. 

Schlsma digitate, Bw. 

Lygoditxm, acanden*,. Bw. 

„ japonienm, Bw. 

Bottyohiom danclfolloro, WdL 
n Lnnaria, Bw. 

M VlTfiniaaom, Bw. 


Zfespsdimsrm. 

Be l ag in clla Jaoquemontii, Springs 
H aetaoea, Spriufr. 

„ wMiMia,. Sptiqp. 

MarHUaoem. 

Harailea qndrifolia, L. 

Char m arm. 

Ohara Tetleillata, Roxb. 
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PLANTS OF KUMAONV 


Area under notice. 


Tiir following list gives the names of all plants known to Iiavo 

been found in Kumaon, Garhwil and tho 
Bh&har, three of the districts which aro in¬ 
cluded in the Coinmissionership of Kunuiou. Plants of the plains 
of India, plants growing in Tibet, and plants only found in tho 
Independent States of Nepal and Tiliri, do not appear in this 
list The words, “common,frequent,” and “rare” have been 
employed to denote the comparative occurrence of the various 
species; but as the European stations of Almora, Naini Til, and 
Uanikhot are all situated at a height of betweon 5,000 and 7,000 
feet above the level of the sea, it will be easily understood that 
plants growing about that level are more likely to meet an observer’s 
eye than plants which grow cither at a very high, or at a very low 
elevation. Plants which arc marked “rare” without any locality 
being given, are those which have been found by former observers, 
but which have never Ueen seen growing within the limits of tho 
division by Colonel Davidson, Mr. Watcrfiold or Dr. Watson. 
In the arrangement of the orders, genera, and species, Hooker’s 
* Flora of British India,’ has been follower! as far as published, that 
is to say, to the end of Pohjpetaloe. With regard to the other groups 
the books chiefly consulted have been Brandis’ Forest Flora, 
Madden’s Papers in the Journal of the Asu.ic Society, lloyle’s 
Illustrations of Himalayan Botany, O. B. Clarke’s Composite and 
Commelynaceas, Stcudol’s Grasses, and Cyperaccaj, Hooker and 
Baker’s Ferns, Mitten’s Mosses. 

Synonyms have rarely been given except where the name 
adopted in the list is different from that given by Hoyle, Roylo’s 
Illustrations, published in 1839, is still a standard work on Hima¬ 
layan Botany, and most of the plants figured 
in it are found in the Coinmissionership of 
Kumaon. There are, however, in Royle’s book a certain number of 
plants which are common near Mussooree, where the book was 
written, but which are not found east of the Alaknanda river, tho 

1 Thin notice end lint ha* been prepared for this volume by Mr. W. Watson, M.D., 
Deputy .Sanitary OoumisMoner, Almora. 


Range of plants. 
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boundary between the Kumnoii Comuiissionership and tlio Native 
State of Tihri. An examples of these Mussooree plants not found 
in Ktiuiaon may be quoted— 

Victamnns allrug, Herberts Li/cium, Rosa Lyelli , Sonerila tencra, 
Gentiana Knrroo, Picrorhixa Kurroo, Eremosiachyt superba. 


On the other hand, the common phalel tree of Eastern Kumaon 
(Baggio butyracea) is apparently not found at Mussooree, as it is 
not mentioned by Itoyle as occurring there. Tho same remark ap¬ 
plies to the very common and very beautiful Silang tree of Kumaon 
(Olga acuminata). This tree, conspicuous from its sweet scented 
yellow blossoms, is never alluded to by Hoyle, so that he probably 
never met with it near Mussooree. It is found in Kumaon at all 
elevations from 3,000 to 7,000 feet. There are fine trees of it at 
Debi Dhtira at a height of 6,800 feet, and at Kapkot at a height of 
3,400 feet. 


The Kumaon Division includes a tract of country varying much 
in elevation. On the south, the Bh&bar strip along the foot of the 
hills has a mean height of about 1,400 feet, whilst the passes that 
lead into Tibet have an elevation exceeding 18,000 feet It might 
be expected that European forms would be more abundant towards 
these passes than in the Bh&bar, and this, on the whole, is the case. 
Thera are, however, some European plants that are only found at 


Eastern depression. 


low elevations and are never seen above 
6,000 feet. The most common of these 


are :—Ranunculus sceleratus , Geranium molls , Veronica Anagallis , 
and Verbena officinalis, and it is difficult to assign an adequate 
reason for this phenomenon. Another remarkable fact connected 
with the montane flora is the eastern depression of many Hima¬ 
layan plants. By this term is understood that plants which occur 
only at high elevations near Simla are found to grow at lower 
elevations at Mussooree and at still lower heights near Naini TAI. 
The following plants may be named as affording examples of 
eastern depression— 


(a) The shrub Coriaria nepafensis , which gives its name to the 
station of Mussooree, is said by Boyle not to grow under 
5,000 feet at Mussooree. In Kumaon, however, it 
descends as low as 2.000 feet. 
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(5) Haniphrayma heterophylla , one of the Scivphnla nTrcror, is 
never found at Simla below 10,000 feet, whilst it occurs in 
Kuinaon at 7,000 feet, and is common there at 8,000 feet. 

(r) Tile Tilonj oak, Qaercut dilatata, is found at Simla about 7,000 
feet, and near Naim Tal it grows abundantly down to 3,000 
feet. 

{d) Dipsaeua intrmig is one of the most common plants at Almora 
(5,500 feet), but is not found towards Simla at elevations 
below 8,000 feet. 

(e) EUhoUzia polystnchya , another common Almo’-a plant, is 
found in Kumaon as low down as 4,000 feet, hut near 
Simla it is not met with under 7,000 foot. 

(/) Senecio densiflortu and S. rufinervi *, with nuricled leaves, are 
common all over Kumaon in Novomher as low as 4,000 
feet, but are not found in the neighbourhood of Simla 
under 7.000 feet. 

It does not follow, and is not apparently true, that the higher 
limit of these plants follows the same law ns their lower limit, but of 
the existence of the law of eastern depression of the lower limit of 
Himalayan plants, there can be little doubt. There is no example, 
so far as is known, of the converse, that is to say, of a plant 
confined to the higher ranges in Kumaon and growing at a low 
level near Simla. 

With regard to certain plants being confined to particular rock 
formations, some interesting observations were made by Major 
Madden; thus he found that Trigonella gracilis^ Argyrolobium roseum, 
and Argyrolobium Jlaccidum were confined to limestone rock. Thy- 
mu* serpyllum , on the contrary, is only found on micaceous rock 
formations. 

One of the most interesting facts for investigation in the Flora of 

any country is the number of introduced 

Introduced plants. 

two may be noticed in Kumaon. The deoddr tree, which is really 
a native of the Himalaya west of the Alaknanda, bnt being a sacred 
tree, it has for many generations been planted round almost every 
Kumaon temple. There are now magnificent groves at Gangolih&t, 


plants which have become wild. Of these, 
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LohngluU, Chnnipliawat, and Bala Jagoswar, and there is u tree at 
Wan in Garhwal which is certainly many hundred* of yearn old. 
Still the deodar is undoubtedly not indigenous. The other plant is 
weed and is of comparatively recent introduction. It is the ErUjerou 
can(iden*e, known to the natives as the locust weed, ( tallo) because it 
is believed to spring from soil where locusts .lutve alighted. This 
plant is not mentioned by Major Madden, who published his papers 
in the year 1840, and it has therefore in all probability made its 
appearance since that date. It is now a most common and a most 
troublesome weed in cultivated fields. 

Many of the Knmaon plants are collected by the villagers and 
sold to herbalists to be used in itiedecine. The chief inarts are 

Haldwani, Barmdeo, and Ramnagnr in 
nigs. Knmaon, and Kotdwara in Garhwal. The 

articles most in demand are the fruit of Tertninalia Chcbula , the 
roots of Curcuma longa , Kyllingia tricep s, Pipei' eilraticnm, and the 
various species of aconite; the hark of Myrica xapula and Cinna - 
momum Tamala ; the rind of the fruit of the pomegranate; the 
powder from J fallotus philippinensis, and the various species of 
chiretta t all of which will be noticed hereafter in the chapter on 
* Economic Botany.* 

Dr. Watson desires to record and acknowledge the assistance 
that lie has received in the preparation of this list from his friends 
Dr. King, Director of the Royal Botanical Gardens, Calcutta; Colonel 
Davidson, R.E., and Mr. W. Waterfield of the Bengal Civil Sendee. 
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PLANTS OF KUMAON. 

DIVISION I.—POLYPETALJE. 





Scientific name. 


OBOES 1.—HANUNCULACEAL 

Clematis (Chelropsls) Kepaulcnsls ... 

„ „ montana ... GhantUU ... 

„ „ barbel lata 

„ (Flaromula) grata ... GliantUll ... 

„ „ Gourlana 

„ „ puberula 

„ „ oriental la 

[parvifolia Edgeworth.] 

„ „ nntana 

„ „ acuminata ... 

„ „ connate [am- GhantUU ... 

plexicaul I a velutina and 
gracilis, Edgeworth.] 

„ „ Bochananiana, GhantUU ... 


IS „ „ gTcwinflora ... 

13 Anemone (Eriooephalus) vltifolia ... 

14 „ (Anemonanthea) obtusiloba, Kakrija 

„ [Govanionaand discolor]... 

15 „ „ rupestris 


„ „ rirularis 

„ (Omalocarpus) polyanthes, 
„ „ elongate 

Thalictrum (l'hysocarpnm) elegans ... 
,, „ piatycarpnin ... 

„ „ cultratnm 

„ „ Chelirionll 

„ „ reni forme [neu- 

rocarp m, Boyle.] 

„ „ paucirtorum ... 

„ (Kuthalictnim) I'unduannm, 
„ „ saniculae forme, 

„ „ Javanicum 

„ „ foliolosum 

„ „ minus 

Callianthemnm cachemiriannm 
Adonis Bstivalis 

Ranunculus (Uatrachiu'ii) aqnatilia... 
„ (Hecatonia) sederatus ... 



l’cngli jari... 


Shim 


„ hirteiloa ... 

„ diffuses ... 

„ Ictus 

(Echinella) fiaoddus ... 

_ arratals ... 


Dalnlya 

• so 

Ainwa 


Oeeembor, near 
streams; rare. 

April* common. 

May; rare. 

Common. 

Bhsbar and Talleys i 
October. 

Colonel Davidson. 

A bore 10,000 feet. 

May. Common. 

Karo. 

August, September. 
Very common. 

October. Very com¬ 
mon. 

Kan. 

June and July; com¬ 
mon. 

May. Very coinnion. 

Above C ,000 feet. 

June. AI>ore 10,000 
feet. 

Common. 

Karc, 10,000 feet. 


Harm* Badrht-Uh. 
Karo. 

»» 

Common; high eleva¬ 
tions, July. 
Frequent. 

Common. 

On trees; autumn. 

Very com i:on,au:onicr. 
Frequent. 

Above 10,000 feet. 

Bhfm”T*l. ** 
Common np to 4,000 
feet. 

High elevations. 
Common. 

Very common. 

Haro, 

Common allow levels. 
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HIM X LAY AN DISTRICTS 

DIVISION I.—POLYPETALiE —(continued ) 


No, 

Scientific turn*. 

Vernacular 

name. 

Note. 


ORDER 1.—RANUNCULAC&S -(concluded). 


30 

Oxygraphia glacial it 


Above 15,000 feet. 

40 

41 

„ ptypctala ... 

Caltha paliutris flioraniaiui, Boyle], 


„ 10,000 „ 
Common. 

40 

Trolliiu acaulis 


Above i0,000 feet. 

43 

44 

45 

„ pumllis 


„ 13,000 , r 

Inepyrnm grandlflonun ... 

Aquilegla vulgaris 


91 33 33 

Common. 

40 

Delphinium denudatnm [pauclfioruui, 
Boyle.] 

Manila 

13 

47 

„ caruleuin ... 


Above 15,000 feet. 

48 

„ elatum 

... 

China hill 8,ouii feet. 

49 

,i recti turn ... 

«■ • 

„ *.*"*» „ 

AO 

„ Cashmirlanuui 


„ 10,000 „ 

61 

„ Ajaeis 

Munila ... 

Naturalized. 

63 

Aeonitum Lycoctunum ... 

Dish 

Above 8,000 feet. 

63 

„ palmatum 

... 

99 99 99 

64 

„ ferox 

... 

„ 10.UO0 „ 

66 

„ Nap ell ub 

... 

99 99 99 

66 

„ heteraphylinm 

Ails 

„ 8,000 „ 

67 

Aetna spicatu 


Rare. 

68 

‘Cimicifuga feet Ida 

Bhunya niadin, 

•1 

60 

Prnnit emodl 

Young shoots eaten. 


ORDER 3.—DILLENIACEJS. 


I 

Dillenla indica 


Rare. 


OBDKR 3.-MAGNOLIACEJE. 


1 

Michdia Kiaopa 

| Ban cliampa, 

Common: Brripv.l and 




Ukhimuth. 

3 

Bchlsandra grand!flora ... 

I Silangtl 

Frequent; (j agar. 

3 

„ ptoplnqua ... 

■ Slndriyan ... 

Couimon. 


OBDBB 4.—ANONACBJE. 


1 

PolyatthlaKorinti [Guatteria Korin ti, 


Swampa. Bliabar. 


Madden.] 


3 

Anoua squamosa 

Belia 

Ditto „ 

3 

Miliusa velutma 

.,, 

Rare. 

4 

Sacoopetaluui tomcntoauui 

Kangri 

Kotdwara. 


ORDER 6.—MKNISi’ERMAC&fi. 


1 

Tinoapora eordtfotia 

Cuoculus laurifolius 

Gureba 

Common. 

3 

Tilbarapanyi- 

„ about 4,000 



liandkakra. 

feet. 

3 

„ vil loans 

• • • 

Bam 

4 

Stcphanla elegans ... . ... 

• • • 


.8 

„ rotunda [RoxfcurghianaJ ... 

Gaajara ... 

Common. 

• 

Clsssmprins Farvira [convelvulacea], 

P4rl 

n 








OF THE HOETH-WROTREH TftQYIKCCS. 

DIVISION l.—POLY VET AIJR—( ronlimm!) 


11 % 


No. 

Scientific name. 

Vernacular 

name. 

Mote. 


ORDER BBKliJfiUlDl' Jfi. 


1 

Holbcellia latifolia 

Gophla 

May, common, Binl« 




khefc and Binaar. 

,,. 

„ tv/r. angnati folia 

*.. ■ 

... 

1 

Oerberia (Mahonlu) uepalcaaia 

Gop'.ila 

Frequent, Thfkll and 




Binaar. 


„ (Euberboria) vulgaria 

... 

High elevation*. 

4 

„ „ umbellata 

.. , 

Rare. 

b 

„ „ arlatata 

Chutra 

Common. High eie- 




vatlona. 

§ 

„ „ Lycium 

• < • 

Rare. 

1 

” „ aaiutica ... 

Kiiuiora ... 

Common. 

a 

„ „ Walllcbiana... 

«• • 

China hill. Colenel 




Davidson. 

9 

Podophyllum modi 

••• 

High elevations. 


ORDER 7.— NYMPH ACEJE. 


l 

Neliunbium apecioaum ... 

ivanw&l 

Frequent, Buwfli po- 




kar. 


ORDER 8.—r A I’A V FR ACEA5. 


i 

Papaver dubiiiui [glabruui, Boyle] ... 

Takuvia ... 

Common. 

a 

Argeuione mexienna 

Bhar bhind, 

Bhibar; IntrodnoeA. 

a 

Mooonopaia aculcaia 

Knuda 

Above lO.uuo tout 

4 

„ lobnata 

11 "* 

ft if H 

6 

„ nipatenaia ... 

M 

»• mm 

4 

Sty lophor uin luctucoidea... 

... 

• • • 


ORDER 9.—HTMARI ACEJE. 


1 

Dicantra Hoylei 


Rare. 

a 

„ acaiulona 

... 

Common. 

s 

Corydalia rutaafolla [diplvyUa] 

... 

It 

4 

„ cachemirlana ... 

... 

Abjve 9,000 feet. 

6 

„ erithmifolia ... 

ta< 

Rare. 

4 

„ elegant 

... 

Above 10,000 feet. 

m 

* 

„ G warn ana 

. . 

„ 8,C>&0 „ 

8 

„ ramoaa 

. ■ • 

.. 19,000 „ 

9 

,, aibirlca [fill for mi a] 

... 

Common. 

10 

„ eorni.ta 

Blyitkea ... 

Very common, 

11 

„ eiisrophylla ... 

. • 

Common, Blnear. 

ia 

M neifolia 

.. • 

Above 10,000 feet. 

»a 

„ flabeliata 

... 

».<**> „ 

14 

Fumarin parrifolia [Vaitlantli] 

Kliairuwa ... 

Vcr j common. 


order in.— crucifeha:. 



Tame Aim bum. at. 



1 

Nasturtium officinale ... 

Fitly* hilim, 

Cultivated. 

t 

„ paluatre 


Common. 

3 

„ luontaaiua ... 

... 

99 

4 

Barbarea rulgoria 

... 

• 9 

6 

Arabia giabra 


Frequent. 


4 i 
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DIVISION 1.—POLYPETAL M— ( confined). 


No. 

Scientific nunc. 

Vernacular 

name. 

| Note. 

8 

ORDER 10.— CliUCl KKR^E—(continued). 

Tiubb Arabideas—( concluded). 

Arabic alpina ... ... I 

Frequent. 

7 

„ nmplcxicaulia 

I liui glnia ... 

Cunt moil. 

S 

Carduudno hinmtu 


• ■ • 

0 

„ impatiens 

Sln-liya ... 

i Very common. 

10 

„ maurophylla... 

1 

i Common. 

11 

Tube Alymixi « 
Alyasum maritimuin 


i 

1 

Naturalized. 

IS 

„ canescena 


Above 14,000 feeft 

13 

Darba (Chryaodraba) alpina 

• a# 

„ 1S,<KR) „ 

14 

„ (LcocoJraba) incana 


* Hi,000 „ 

1ft 

„ „ laaiuphylla 


„ IS,000 „ 

10 

„ H fladnitAenaia ... 

... 

„ 13 000 „ 

17 

Tams Sibtmbkikjl 
S iayrabrlnm mollianimum 

• • • 

Above 8,000 fc t. 

18 

„ himalaicnni... 

• • • 

„ 10,000 „ 

m 

„ Thalianuui ... 

• • • 

Common. 

o 

„ rupeetre 

... 

Above 8,000 feet. 

rtf 

„ atrictuni 

■ .« 

Com i on. 

as 

„ Wallichii ... 

• • * 


as 

„ aophia 

Jaud glide ... 

99 

S4 

„ Columns ... 


x Hqneiit. 

Sfi 

„ Alliaria 

■ • • 

Rare. 

S0 

Eutreraa primutofoliain... 


99 

S7 

ltryainium hicracifolium 

• • • 

SI 

S8 

Tube Bra mice as. 

Braaaica nigra 

Kdlisarson... 

Cultivated. 

S9 

„ campcatrla 

• • . 

>9 

30 

„ rur. dichotoma... 

„ rat. glauco, Box 

„ rar. glanca, Royic 

„ triiocularia 

Jariya 

Kara, pila •Er¬ 
l'on. 

Dain toriya... 

” 

„ Up to 11,000 

feet. 

Weed in ficlda. 

31 

„ jnocea 

Ril 

Cultivated. 

as 

Eroca aativa... 

Dud 

Common. 

33 

Tribe Leiidinejs. 
Capaella Rnrea-paatoria ... 

• • • 

Very common. 

34 

Lepidinm sativum 

IUlim 

Common. 

3ft 

„ capitatnoi 

. • ■ 

Above 10,000 feet. 

80 

m ruder ale 


Common, May and 

37 

Tube Tula artor je. 
Ucgacarpua polyandra ... 

Ml 

June, Almora. 

Above 10,000 feet. 

33 

Thlaf.pl arrenae 

Dhapriya ... 

Common. 

39 

„ ' alpeatre 

Above 7,000 feet. 

40 

Iberidella Anderaoni 

* 

• • • 

„ IS,000 „ 







OF TUB NOUTI1-WRSTKftN VUOV1NCKS. M\ 
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41 


Scientific name. 


Vernacular 

niune. 


Note. 


()HI)i:i: 10. -CiiUClFKRJK-(oondiidod). 
Tiuisi. 

K:\pluuimiiintivus ... ... I MCI' 

OKI) Jilt 1J CA ITAKIDACliAS. 
Clcomo[ 1‘olanUia. Madden] viwusa... 


(iynnndropaW pcntaphylla 
Ciippar.it Hjiiinwii [Yur. leucopliyllu] ... 
„ horrida 

Martin nrounm [Niebulnia oblongi- 
folia, ltoylc, 111.1 


Ultu kuiiiu... 

It 


OKI>lilt 18.- KliSKllACMi. 
Reseda odoruta ... I 

ORDKll ia.~VlOLAClCiK. 

Viola l>iHorn frcniforniiH) 

„ I’utrimi jcawpUosaJ 
„ dilt'ima .. 

„ serpen* fcaiuncciw, Wall] 
kunuwaruihiN 


OKI Hilt 14 — JUX1NKAS. 


Cochloapcrmmn < JoHnypiuni 
Flucouri u Ivinmiilclii ... 

„ Hipiarin . . 
Xyloama louj'ituliu it 


Kiimhi,katir.i, 
Kaii'lai 

li. ilar I 


order is.—I’rrrosroHACii/B. 

rUtoaporum florilnuidiim ... I 

„ triocarpMin . . ... | Car ailing .. 

OK I Hilt 1C.—1HILYGALACJUS. 

l’olygala tripliyllafglnuccaccna, Wall], 
crotalurioiiitw ... 

ithyaninicii 

leutn't-a [oliguphyllR. Wal- 
llcli]. 

penticiiriiefolia. . 
cliimnaia, [Kothiana, W. 
and A. 

„ niliirica [eltgana, W all ich], 

ORDER 17.—CAK YOl’Il Y LLACEAi. 
Tkimk Su.KXLja. 
Gypaophilaccraalioidce ... 


ft 

>t 

It 

II 

II 


Hapunaria vuccaria 
Silcne ipltata 


• •a 

• •• 


• »« 
m 


eee 


Cultivated. 


Common, lllmliar and 
valleys, 
niialmr and valley a. 
t *0110)1011. 

IlliMlwr. 

ltarc. 


Naturalized. 


Common, 
n 

Hare 

Co muon. 

Above I 1 ,'mhi foot. 


Common, Mlubar, 


II 

Rare. 


Common, river lmolflfc 


C'ivnmon, mitumn. 
Very oomiuun. 

Karr. 

Couiiiton lip to 4,000 
feet. 

Auguat, frequent. 

Co union, Hhabar, 


Common aboat lo/WO 
feet. 

In trod not’d. 

Common. 
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DIVISION I.—I'OLVl’KTADJS—( continued). 


Ko. 

Scientific name. 

Vermicular 

name. 

Koto. 

4 

OltliKB 17.-CAHYt)niLLACK^:- 

Tiuhk Sii.icnk.A 6—(concliu 

Silcite conoidea 

-(concluded). 

led). 

Common. 

8 

>. iptlHci* . 

• •a 

Introduce'!. 

a 

,, Palconcriana 


Co i mon. 

1 

„ Htntcheyi 

• • • 

Hare. 

* 

CiiciiIviIiic biiccifvriw 

• • • 

SO 

9 

Lyctmia multicaulU 

• .« 

01 

10 

„ inthita, lllinkwnrth 


Yiry ra*e. 

11 

„ indict [ttiubrintu, Madden], 

... 

Very common. 

18 

Tuidk Auinka'-. 

Conatiuni dntuiricum ... 


Hare. 

13 

„ vulgatiuti [trivial?, Mini* 

• • • 

Very common. 

14 

den]. 

„ Thonisonil ... 


Bare. 

in 

Stollarfa (Scblzoategiiitn) criapata 

a a a 

Common. 

13 

[uionaapcrma, Don]. 

_ „ nanictilula [media, 

Wight. 

a a a 

Ua«c. 

IT 

„ (MsUchiuuij aquation ... 

at. 

•0 

13 

„ (Kuotcllariu) media [mono 

... 

»• 

10 

gyna, Don]. 

B M aemivcotlta 


I’ninklmni'a; (onimeu. 

30 

n „ WcbMona, [Lea- 

a a • 

Very common. 

SI 

CMtemma angua- 
tifolia. Wall}, 

» n latlfolia, [leucoa- 

• a m 

Kara, lliuipini. 

S3 

tetmna lot.folia, 
Wall]. 

„ (Larbrca) longiaaima ]pa- 

teua, Don}. 

a a a 

tf 

S3 

„ ( Adcuoucma) deenmbena ... 

aaa 

Above 11,000 feet. 

S3 

Arenaria (Alalne) folioaa 

a* 9 

l’Ninkbanda ; common. 

SO 

H (Rremoffone) fratncoldoa ... 

999 

June. 

Bare. 

M 

n (Itathalia) aerpyilifoliu ... 

... 

Common, lfay & June. 

ST 

tt n oibicnlnta 

• a a 

M 

ss 

so 

. (Lcpyrodiella) holoatcoidc*, 

" lk-nuuinil 

aaa 

aaa 

It 

ltnre. 

30 

SpttTgula aevniaia 

... 

Jntrodocod. 

31 

„ penumtra [Arenaria thicci- 

aaa 

n 

as 

da, Buxb.) 

Tans l’uiTCAmjc. 

Dryntarla conlata 

I 

Common. 

S3 

lVrfjuorpnacorynibooo ... 

1 

*» 

1 

Oonaa IS.—1H1BTULAC1LE. 

Fortulaca okracca ... ... i Luoiya-kalfn, 

• 1 

Common. 
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DIVISION I.—POLYPETAL.®—( continued). 


No. 

Scientific ammo. 

Vernacular 

Note. 



name. 


ORDER 19.—TAMARISCINEJR. 


1 

Tamar lx gillie* 

• a* 

Bhabar. 

a 

ii tlloICA ••• 

a a • 

M 

3 

Myricaria gormanica 

• as 

Frequent, above) 0,000 



feet. 

4 

„ elegans 

... 

Frequent, abort 11,000 



feet. 


ORDER 90.—IIY PER ICINK A£ 


1 

Hypericum (AndroMsmum) cernuuui, 

Ulua-bcna ... 

Common. April. 

a 

„ cardi folium 

•. . 

Rare, Katmti. 

3 

M ljsiiuachioides 


Frequent abore 8,000 



feet. 

4 

„ pat ulum [uralum, Don]. 

... 

Common, September. 

6 

„ (Euhypericu i ( perfura* 

a • a 

V •» 


tU.ll. 



6 

„ elodeoldes ... 

... 

„ August, and 

September. 

7 

„ nepnuleuse ... 

.a. 

„ August, aud 

September. 

8 

„ (Rrnthya) japonicum 

... 

Low elevation*. 


[puaillum]. 




ORDER SI—TRRNSTR.&MIACE./E 


1 

Eurya acumiuata 

Detira 

Common 

a 

Actinidia (Trochostlgtua, Madden] 

..a 

Bliahar and banka of 


callosa. 


Sorju. 

s 

Saurauja nepau'enaia 

Gogani 

Cm n toon. 

4 

Camellia then 

Chi 

introduced. 


ORDER 29.—DIP fEROCAHl’EAS. 


1 

Shorea robusin ... ... 1 

Sal Bikini ... 

Common up to 4,100 




feet, March. 


ORDER 33. -MALVAC1MS. 



Thiui: Milu*. 



1 

Malva verticil lata 

• i « 

Frequent. 

a 

„ aiivestris, (iiiauritiniia, Mud- 

TiK'lioui ... 

Gardens and wild. 


den]. 



3 

„ rotunui folia 


Common. 

4 

„ parvirtura 

Rhoa kVdaba'i 

Up to 9,000 feet. 

t 

8lda rhombifnlift 

Common. 

4 

cordifolia 

• * a 

99 

7 

Abutilon jiolyaudruiu ... 

... 

Bhibar and up to 3,000 



feet. 

8 

„ indlcuiu 

e 



Tube UuekejE. 



9 

Urena lobaia 

1 Bujiya Cliat> 

Common, bank* of 



kura. 

streams. 
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DIVISION I—PulA PETALiB—( continued ). 


No. 

Scientific mow. 

Vernacular 
r ><me. 

Note. 

10 

ORDKB 23.—MALVACKJE—(c > 
Thibk IIibisckjb, 
Hibiscus (Furcaria) furcatus 

. "C 

Introduced. 

11 

„ (Lagnnea) aolamira 

• • • 

Common. 

IS 

„ (Ahelmoachus) flcnlncns ... 

Huo Kapasya 

99 

13 

„ pnngens 

99 

14 

„ cancel latua 


it 

15 

Tltespcsia lampos 

Kapasya ... 


16 

Tribe Bombacebc. 

Kydia calyclna 

Pati 

Common, September. 

17 

Bomlmx malabaricuin [Borobax hep- 

Semal 

„ lih.bar, np 

1 

tapliylliitu, Uoxb.] 

ORDER 24.—STEHCULIAC 

Sterculia arena 

EjE. 

Katira 

to 4,800 feet. 

Bhabar. 

S 

„ viliosa 

Utlyal 

99 

3 

„ (Firm!ana) fulgena [Wal- 

Dodald 

Common. 

4 

lichil, Maiden.] 

Helictcrts iaora 

Maror pbal, 

Bhilbar, May,-Scptcin» 

K 

rtcroapcrmum acerifolium 

Muchkunda, 

ber. 

Intro luccd. 

C 

„ lancccefu'inni fP. anb- 


Bhubcr. 

7 

crtfollii'», Mm him] 
Melochia corchorifolia, [Riedleia cor- 


Up to 4,000 feet. 

8 

chorifolia, Dec.] 

Waltheria inriica, [Melochia oorcho- 

• •• 

ft tf 

1 

rifolia, Wall.] 

ORDER 25—TiLIACEJ! 
Grcwia oppoaitilolia 

E. 

Rhekla, bhen- 

. Common. 

S 

„ til itr folia. 

gdl. 

Frequent, ra'leys. 

3 

,, nsiut ica [clnstica, R.-iylc, III.] 

Pharsiya ... 

Common, cu'tivated. 

4 

„ sapidft [naua, Wullj 
,, scabrophylla [tderopliylla, 
Wall] 

„ laevigata [didyn-a, ltoxbj ... 

It •*' 

Common. 

A 

Oar blieli ... 

It 

6 

Bliimul 

4 ft 

7 

„ polygaia 

• • • 

Bhdber. 

8 

Triurofetta piloaa [oblongata, Wall] 

Lealiwa, ku- 

Common. 

8 

„ rhombodea [angulata, 

niariys. 

Chat kura ... 

Up to 4,000 feet. 

10 

Wall] 

CorchoruB fascicularis ? 


Introduced. 

11 

m acutangulu* ? 

... 

99 

18 

Ehaocarpus Varouua 

Ja'pai 

Ran. 

1 

ORDER 26.-- L1NKJE. 

Llnnm luitatiulmnm ... 

Alai 

Introduced. 

S 

Heinwardtia trigyra 

Pyfcrn 

Very common, March. 

a 

,i tetragyna ... _ 


Ran. 
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DIVISION I.—POLYPKTAI^O—( continual). 



Scientific bum. 


Vernacular 


ORDER 27.—M ALl'lG 111 AC ICJIv. 

I Hiptage imulablota 

* Aspuloptcrya Wnllichii [IUnion mi- 
tana, Wail]. 

ORDER 28.- ZYUOI’IIYLLKJB. 

1 Tribultia terrestria ... ... I 


ORDER 20.—GERANIACEjE. 


1 Geranium pratcnac 



collumm 

palimtrc ? [grandifloruin, 
Edgeworth] 
Wallicliimmui 

GrtviHoamim [erimtemon, 
Don] 
ncpalcimc 
polyanthc* 
rotundifolium 
tuoilo 


„ Robirtianum 

„ lucitlum 

„ ocellatum [bicolor, Royle, Ankrt 

Ill] 

19 Troptcolum majiui 

II Oxalia cornicu'ata ... ... Chalmor: 

15 „ acctosella 

16 Uiophytuui Beositivum ... 

17 „ Rcinwardtli... 

16 Impatient (BrtricapRula*) Ra'aamina, 

10 „ (Longicnpflulr Iioylci ear. 

monciinta, Edge. 

20 „ The moon i 

„ sulcata fgigantea, Edge ], 

„ amp'oxicauiia 

„ scalnrida [trioornin, Lind, 

Ilamiltoniana, Don]. 

„ bicornuta 

„ amphorata ... 

ear urnhrnsa, Kdgc,[bi.co- 
. lor, Royle, III ] 

„ racemoaa 

„ laxifiora 

., micranthcmum 

„ hrachyccntra 

„ glauca 


March; common np*to 
.‘MMNi feet. 

June; frequent up to 
4,000. 


Common. 


Rare, Painkanda. 

fif 

f» Muna 

Common, Naini Tal 
and Rinaar, July. 


Common, May, June. 
Rare. 

If 

February. Bank* of 
Ganges up to 1,500 
feet. 

99 

Common. 

Very common, April, 
May, 

Introduced. 

Very common. 

Rare, Pindari, April. 
Com r.on up to 4,000 
feet. 

G aniens. 

Common. 

19,ono feet. 

Frequent. 

Rare. 

Common, May, June. 
Rare. 

Common, autumn. 


Frequent. 

_ »* 

Rare. 

Frequent, summer. 
Rare, Diwill. 








m 


HIM.VI. AY AN DISTRICTS 


DIVISION l.—I*OlA’PETA hJ& —( continued ). 


No. 

Scientific tin me. 

Vcruacular 

Note. 


us me. 



( RDKK 30.—RUTACKJK. 

1 



ThIJIK I UfKJK. 



1 

IUrimingiuuuuMiia nllitlio-a, [Kuta 1 

Pisu glide ami 

Very common, autuuiu. 


albl flora, Wall, j j 

tipanya ghis. 



Tam Zantiu»tti.i:.*. 



9 

Zantlioxylum alntinn, [Z. hostile, 

Timor a n <1 

Common. 


Wall.] 

trjbsl. 


8 

„ acantltnpnhhim f hostile, 

Simur 

Rare, Bmlh Jageewsr. 


Wall, j 



4 

„ o'cyplixli'iin 

• * • 

Frequent, tiitgar. 

fi 

„ Hudriiu.;a 

... 

Rare. 


Turns Toi>oai.ikjo. 



8 

Todilalia aculwiU 

Kliaaeru ... 

Blinbar ami Talleys. 

7 

Skimmia [l.lmonia, Wall. Anque- 

Nclirtr, kas- 

Very common. 


TlUa Dim] Laurcola. 

turi, gural 
pata. 



Tuiiik Auhantiejb. 



8 

ftlyoosmis pcntnphylla ... 

I’otls 

Common. 

9 

Murray a exotica 

Juti 

1* 

10 

„ (llergcra) Kamigii 

liani 

Very common. 

11 

Clanwna pcntupliylla ... 


Bliabar. 

19 

Eimimia acidissiuia [L. crcnulata, 

... 

>9 


lioxb] 



13 

Citrus medlca 

Rijaura 

91 


tar. tlmonnm 

Jaiuira 

49 

14 

„ aurantiiwn 

• • • 

Rave. 

16 

Vcronla Hlephantmi 

Kait 

Bhabar. 

10 

Aiglc Mavmeloo 

Bel 

99 


ORDER 31 .— SIM ARUBEjS. 


1 : 

Ptoraama quaasioltlee ... ... 1 

1 

Valleys; frequent. 


ORDER 39. — OCHNACKjE. 


1 

Oohna pumlla 

1 

Bare. 


ORDER 83.— BURSKRACFJE. 



Tama Autunra. 



1 

Busweilta serrate [thnrifcm, Roxb.] 
rttr. glabra 

6ale,gugar... 

Ongai 

Bhdbar. 

»• 

t 

I 

Qarufla pinnate 

Sharps t ... 

99 

1 

ORDER 34-MELlACRA 


1 

Mella Axadlrachta [iadica] 

_ Asailaraeh fsemperTirens Roxb], 

Nim 

Introduced. Bhibar. 

9 

Detain 

Common. 

S 

Hsynsa trtjnga, [Zantboxylon coo* 

see 

Bhdbar. 


naioldcs, W. ft A.] 

Tun 

Valleys. 

4 

CadreUTootta 

8 

I) NflttS 

Dal 

Very common. 







■'*>' tur sonru-wv.sTV.uN vhovikckh. 

DIVISION I.- -Pol.VVKTK.'R— 


*.iSS7 


No. 

Niititlilk' name. 

Vernacular 

Nolo. 



IIMIIW. 


• mi»BK a.v -i >laoi nka: 


1 

Olax wamlmii 

| 

niuiiuir. 

9 1 

nana 

I 

KnipMttit. 


ilUDKK »«. -n.irTNKJV.. 


1 

Hex ilip'Vrtnu 

! KttmlAli 

Very common. 

9 

„ (xloratn 

i»ar - koala. 

Frequent. 



puraliun. 

Cintniou 

n 

„ cxeclaa 

Kamluli 


OltflKH .17.-CKLASTKINI 

ZAi 


i 

Knonymua grnniUHurux [laceru*. 1 *•>«], 


Blinlinr, & to s,ooo feat. 


„ ringeti' 

KiiiMirl 

I-ivqticnt. April. 

» 

rtmliriatu* 


Hare, 9,000 feel, April. 

4 

„ friiriilu* ■ .. 

• * • ; 

i. 10,000 

A 

„ CCllilliltllH 

. . 

Frequent, April 

C 

„ IlHfjiip-.MlifMIH, WilliJ. 


• * 

7 

„ iliimiltuniniiiui 

Agnu . . 

Common. 

8 

Cel a* trim puui valuta [i:ut:i*ia, Hoxli] 

Mnlkngnl ‘ 

N : uicli. illiiiu Til. 

9 

Uyiii»(w|t:iriii mfi. ruin. 

, , 

ltu.o. 


Hrutuiin.J 


Co union. 

10 

,, 1 Jo vicuna, fC. xpimuia. 

<i«:ila-iUritn. 


l.'.iu 


Rare. 

11 

., montuiui (V. iM.>n?*, r nl(aiin. 



Lini j 



IS 

Klirolemirmi iclmeum [I’irrhiirghfi, 

&linnrin jam- 

Covnion A white 


W.& A., Net rijuiisdio!iima. lio.tlt]. 

r ii « i n n rf 

aplilu feed* on this 


ihliliri 

tree. 

IS 

Miorotropis discolor . . 

•• 

Frequent. 


OltDKK :>8. -Hll AM NACKAi. 


1 

Ventilngo cnlycnlntu fmn.lriApiitiiiin. 

Hakl p i t ii, 

< 00111011 . 


Kotb.J 

kiln lax 

Cultivated. 

9 

Zizyplm* jujnha 

Hair 

3 

nummuinria 

»» 


4 

„ vnljfiarlM 

»• 

Frequent up to o,00d 

6 

H oxvpliyllft 

t« • • • 


• 

teet. 

6 

„ xylnpyrtw 

.. 

RtiTi-ir. 

*• 

1 

ruso-ia 

Kal.■» lag 

• V 

• 

lit relit-min Horiliumta 

> rriiuent 

9 

„ flawawn* 



10 

.. K»ijst*«*orfliii . 


H.-inieHha'ar. 

II 

Rhiiiiintm tlahurieu* [virgntu*. Hoxb ] 

Chatna 

Common, April 

19 

.. purpart it* 

(illOIlt 

Common. 

IS 

„ triipictt-r 

H 

14 

|»r.*eu i.Iipii* 


A limit 7.000 feet : on 


liimvtone. 

l& 

II arm in iliilci* 


Hare: rulliwite.1 

i« . 

Smrcri tia uppueitifoliu 

Atrlala 

( "o tltcOII. 

17 

Gonania leptu.tacliya 

Kata lay ... 

♦1 

IS 

<9 

„ uepuU-n»i* 

I Id inn* Inneinlutn* 

• •• 

Kli iliar 

Common: Talley*. 

..... 


-l.i 
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HIMALAYAS DISTRICTS 

DIVI SIONPO Ji V PRTA LAI—{continu'd)- 


No.! 


Scientific name. 


Vernacular 

name. 


Note 


1 

8 

4 

6 

6 

7 

8 
9 

10 

11 

IS 

IS 

14 

15 

l< 

17 

18 
19 


OKDiitt 89.—AMPKLIDKA 

Vitia (SimplicifoU*) quadrangularls j Harjora 
rCiwui edulis]. ' 

repanda [ro»ia, ituyle III.] I 
»dnata 
pedicellate 
i:.nata 

vur. rugosa . . 
latifolia 
rinifera 
parvifolia 

(Trifoliate) carnosa ... 
[Ampelopais, Wight] hi- 
maiayana. 

divaricate [tomentoaa, W. 
and A.] 

(Digital*) obtecta 
(Pedate) capriolala [Cw 
aua acrrnlata, Roxb.] 

,, lanceolarla rCtasoa femi 
iiea, Roxb.] 

Leea (Rlmnlicifoli*) macrophylia .. 

(Pinnate) alata 

napera »• 

(Bipinnate) aambneina .. 

ORDICR 40.—8APINDACM5. 
Twbk fi > 


II 

If 

II 

II 

If 

M 

•I 

If 

f> 

If 

If 


If 

II 


if 

If 

If 


i Purcin 
Assinja 
Van-lazuli 

Barain 

Ch&ppHr-tang, 

AmUa 


Pan j-pula . . 

Kurmali ... 


Shu bar. 

Hare. 

Frequent; Bhabar. 
Bare. 

ft _ . 

Common, May. 

„ July. 

„ Bhabar. 

Wild? 

Common. 

Millibar. 

Common. 


1 : 


6 

4 

7 

8 
f 

10 

11 


Cardinapermnm Halicaoibum 
JEaculna (Pavia) indica 

Schleicher* tri jug* 

Sapindna Mukorosai 

rur. detergena 
rar. acuminatna 
Aar (Integrlfoll*) oblongnm 

„ lerigatnm 

Acer (Trilobate) pentapomleum .. ■ 

* (Quinqnelobate) ceaium ... 

n riUoaum [atercnlacluni Wall*]... 

candatum [pcctinatum Wall.]... 

•« (Septemlobate) pictiim [cultra- 
tum, Wall.] 


lt&nibngh, 

Frequent 

t* 

Common. 

Hare, 


Bhnluir. 

(iommon. 

Bhabar. 


t 

Tube Do dob**. 


1 

If 

Ttodonsa vUcosa ... — 1 

••• 


Turn MsT-ustifEjn. 


IS 

IfeUanthua major ... 1 — J 



1 ’ankar, pan 
gri. 

Kuram 

Rita. ... , 

Rare. 

. Com ' on. 

Patamrtiya... I Mimoiv. cupa are 
Awle of the wood. 

. - won. 

5t i '• • .- 

Kiln ... | Frciuint. 

8 ,<KiO fat; cnpa made 
of the wood. 

10,000 feet. 

Very common. 


Bare: Bhibar. 

Introduced. 


ct Tire uowm-wEsm* provinces. 

DIVISION I.—POL YPETA UE—(«mf*Yiwri) 


m 



Scientific bubo. 


Vernacular 


ORDER 40.—SAVINDACKJB— (concluded). 

Tiubb SrarBtLBA 

l« Staphyloa craodl ... ... | Cbitra 

ORDER 41.—SABI AO ICE. 

1 Mcliouna dillenlcefolla ... ... | Gwcp 


* pungcm* 

Sabia canipaniilata 
„ parviitora 


Gaidar 
Hakal pata. 


„ paBleulata 

OUD1SR 42.—ANAC AUDI AC '"JR. 

I Rhua (Slmpllcifoliic) cotlnua ... i Tnng-aiui ... 

9 „ (Trifo'.iat*) par\ifiora ... { Kaoel 

a ii (Imparl pinnate) acmialata ... | Dukmila ... 

4 ,i Wolliclih [rernicifcra, Hoylt-J, j Bimliao 

5 ,, auecudanea [acuminata, Dec.] .. Titari 

6 rintacia intcgerrinia, [Rliua in tiger Kakar aiiigi, 

rime, Wall ] 

7 O.lina Woditr ... ... Jhlngho . . 

* Stnucarpua Anacanlium llliilfiwu ... 

9 Mungifcra tmlicn ... Am ... 

10 Buchanania latifnlia ... ... Vial 

11 Spondiaa mangifera ... ... A mm 

ORI): R 43.—COR1AUIACKAS. 


Coriarta nqialoub 


I Mimauri mo- 
j kola. 


ORDER 44 —MOR1NGK/.:. 
Moringa pterygoapernm... ... I Saitijan 

ORDER 4.».--LEGUMINOSJE. 
Tiunr. 1 'uou.tmm. 


Pi plant hua nepalenaia ... 
Thirmopala barbatn 


j Klutlpari 


Thirk Oi.Mari.ja. 

Arpjrrolobium flaccidum [Cytiaa flic- 
cidum, Royle] 

„ roaentn 

Crotalaria (Di fEuae) hnmi fuaa 
I, „ hirsute 

i, (Atate)slata ... 

,i (CalyclnsB) myeorenais ... 
„ I, albiila 

cal rein* 


Gungri 

Gungri 


Trequcnt: Gigar and 
BIAhl Dahl. 

Common about 7,noo 
fee t. 

Frequent; lmuka of 
etreoma. 

Common. 

„ about />,000 

ftit. 

i, Bliiib.il-. 


Very common 

I' 

Common. 


Valleya; common. 

Common; rallcy* 
Bhiibnr. 

Common ; valleya. 
ftlifibar. 

„ and vallcyn. 


Common. 


Common; Rliibat. 


Above f,000 feet. 

„ 10,000 „ 


Common, July and Au¬ 
gust, on limestone. 

Common. 

Bhibar. 

Common, autumn. 
Valley. 

Common. 

Frequent. 
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HIMALAYAN D18THWTS 


DIVISION L— POLYPETALJE—(continued). 



Scientific name. 


Vernacular 

name. 


OHDttK 45.—LEGUMINOSAi—(continued). 


Tam OixiiTKa—(concluded). 



II Crotelarla (Calycln® • e a a 111 flora 
[anthylloidea, Lam}. 

IS „ (Erect®)aericea 

IS „ (Kriocarp®) tetragons 

14 H (Trlfoliolat*) mtiiicagincs, 

15 «, „ incana 

Tribk TaivoMSA. 

Skitiox Dioitatjk. 

Trifolinm pra tense 
„ repeus 

Parochetua curomunia [oxalidifolia, 
Hoyle.] I 

SECTION I’JWKATA. 

19 Trlgonella Knunni-gnecnm 

„ nolycerata [inciaa, HoyleJ 

„ gracilis 

ip pnbeacena 

ip comlcnlata ... 

„ emo.il 

Mdilotus parvi flora 

ii alba ... ... 

*7 | Medlcago lupniina 

„ denticulate mi eae I 


Gungri 


Methi 


Garila 


Thick Lotus*. 


99 I Lotus oomioulacua 


Qyamomia paoraliodca ... ... .» 

91 Indigoflera (Bpharldiophora) linifblla 
i, (Paucifoliolat®) trifoliate ... 
n >i tsita ... ... 

i, (MoltifoMolat®) hirsute ... Nani-sakina, 
„ uerardiana [hoterantha, Mfis-aakina... 
Wall. 

p, p, atropurpurea ... Kili-aakina, 

„ „ pnlcMlIa [arb o- Saklna 

ran, Boxb]. 

SO pi Doaua [heteraa- Sakiua 

tha, Wall. 

99 Colutea arborescens, ror. nepalensia, 

40 Mallettia anriculata [Hobinla macro- Gojha 

pkylia. Hob}. 

41 ftphrooia Madm 


Taion GiutoKA 
Uodca ... 


Common. 

Valleys, common. 

I» 

Very common. 
Nat uralircd. 


Cultivated; rare. 

„ common. 
Common, damp ground. 


Cultivated. 

I* 

July, on limestone. 
Col. Davidson. 
Frequent. 

Col. Davidson. 

Cultivated. 

Common. 


Very common. 


Bhibar. 


Common. 


Very common. May. 

Common, August. 
Very common, March. 
Very common. May, 
June. 

Above 10,000 feet, 
JulyiAnguet. 
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DIVISION I.—POLYPETALjE— (continued). 


No. 

Scientific name. 

Vernacular 

name. 

Not*. 


ORDER 45.—LEGUM INOSA&—(continued). 

Tkirk Oaleokjk (concluded). 


4.1 

Sesbanta rgyptlaca 

Jait 

Cultl rated. 

44 

Caragana pygmra [Genista, ^er»ico¬ 
lor, lloyle). 

• • a 

Common above 10,000 
ieet. 

46 

„ Ger&nliana [Caragana api- 

noaiaain a, Hoyle.] 

Dimi 

.. 8,000 
feet, May. 

46 

„ polyacantha ... 

II ••• 

Rare. 

47 

„ brevlspina 

9V ••• 

Common above 8,000 
feet. 

48 

4 , eraaaicaulia 

• •• 

„ „ 12,000 
feet. 

49 

GuldenaUedtia hlmalaica 

Diimi 

i* n 11»000 

feet. 

60 

Astragalus (Pogonophacs) trichocarpua 
[sesbunoides, Royle]. ... 

• a • 

• • 

Common. 

51 

„ (1‘ololotns) hoaackioiiica 

• a a < 

Common. 

M 

„ (Hypoglottis) hlmalayauna 

aaa 

Above 10,000 feet. 

6.1 

„ N Maddcnianiis 

a a • 

91 99 

64 

„ „ lencocephnlua 

III 

Common. 

65 

„ (Phaca) chloroatachya 

aaa 

If 

66 

„ „ ear. tricliocarpoidcs Kurz, 

a • ■ 

W. Water field, Nainl 
Til. 

67 

n ii emodi ••• • a • 

aaa 

Above 10,000 feet. 

68 

„ gravcolens 

aaa 

Frequent. 

69 

„ (Myobroma) Candolleanua 

aaa 

Above 8,000 feet. 

CO 

„ (AEfeacantha) polyacanthua 

Tribe IIkdts \rxjk 

Section ExiTingxiTR. 

lal 

Frequent. 

61 

Onobrychla sativa ... ... 1 

a* a 

Cultivated. 

62 

Leapedeaa (Euleepedesa) aericea ... 

aaa 

Common. 

es 

„ „ Gerardiaua, 

a • 

a 

a 

1 

a 

8 

! 

64 

„ (Oxyrainbhia) macroatyla. 

aaa 

Common. 

65 

„ „ crlocarpa ... 


» „ _ _ 

66 

Uedyaaram kumaonenae 

• 

Rare : found by Stra- 
chey and Winter* 
bottom. 

67 

Zomia diphylla [angoatifolia, D.C.] 

aaa 

Common. 

68 

Smitbia senaltiva 

aaa 

Bhibar. 

n 

„ geminiflora 

a a • 

„ »» 

70 

n dilate ••• 

aaa 

Common near streams. 

71 

Jbchynomcne indlca 

Skctiok StiruuTtia. 

aat 

Up to 4,ooo feet. 

72 

Urariaplcta ... 

a a • 

Common. 

79 

„ crlnlta 

aaa 

19 

74 

„ lagopoa 

aaa 

JP 

76 

„ pruncUafolia 

aaa 

Valley*. 

76 

Alyslcarpaa (Microcalyclna) vagi* 
Mila. 

aaa 

Common to 4,000 feet. 

77 

„ (Mieroealycin*) bn-, 

plenrifoiiua. 

i 

W II 







HIMALAYAN DISTRICTS 

DIVISION l.—POLY PETALM—(continued 




ORDER 49 ~LBjUMIN 08£I—( continued). 

Tuu Huminji—(concluded). 

Sbctiov 8ti rcui tm —(coududed). 

79 Alyalcarpua (Microcalycitur) rngoaua, S a i n d a n 

■Mi tide. 

70 Ongclniad*lbergioideo[Dalbergia on- 
jtlnmali, Koxtn ] 

Deeuiodium (Fbyllodlam) pnlchcllum, 

„ (Ptero'oma) triquetrum, 

„ (Kcorpiurue) laxifloruin, 

(PoJocarftiu »■) po.Joear- 

pll'T). 

„ (DoMinera) floribundnm 

[multidormn D. C.1 
„ „ oxyphyllum 

[polycerpnm, Wall.) 

„ „ tiifwfo'ium [nutane, ... 

Wall., argcntcum 
Wall.) 

(Httcroloma) Gangeticum, 

„ „ latifollmn ... 

„ „ •«!«*« 

„ „ concinnnm 

[pradufiflonim, Wall.) 

„ (Nico’ronia) polycarpnm 

I).C. [aniulatum. Wall.) 

„ (Sagotla) trlfloraoi 

„ „ parriflorutn ... 

„ (Vlcuro'.obium) gymm ... 

,, gyroli’ea... 

Tamx Vicicju. 



Acrua precatorlue 
„ pulcheiiua 
Cicer wrletlniim 

„ aoongaricutn [mlcrophyllupi, 
Boyle.) 

100 Vice (Ervum) tetraapcrma 

101 „ „ hlreuta 

10S „ (Craoca) Wmra 

03 „ „ mollU 

04 „ „ pallida ... 

09 % „ rlgidula ... 

fit (Kuvicia aatlra 

07 Latltyrua (Kalathyrua) apliaca 
lot „ „ aativna 

„ „ aplimicua [an 

gulatua, Boyle.] 

110 n (OrUnw) lutena 

111 Vlaitm aatirum .. 

Ilf „ amnif ... .. 


Common to 4,000 fact. 
Up to4,000led, March. 


Bhibar. 

Common. 

Rare. 


Naini T4I. 


Giinchi rakti, 

Lagull-imli, 

Ghana 


Knr-koaha ... 
Ghora-koion, 
Malar 

Kingla-koeha, i 
Kolal“* ... 


Very common, Auguat. 
Common s Linear „ 
Very common, July. 

Va’lcye. 

Frequent. 

Common up to 7,000 
feet. 


Very common, 
autumn. 

Common. 

Bhibar. 


Bhibar and vallcye. 

Cultivated; Bhibar. 
About 19,000 feet i 
rare. 

Jn cnlti rated Jidda. 
Frequent j Adwani, 
April. 

lltgnk-vde; rare. 
Common. 

Fere. 

Cult! rated. 

Common. 

Cultivated. 

Common. 

Frequent. 

Cultivated. 

Cultivated and wild. 










OK TIIK NOKTII-WKhTKKN IMIOVIN* KN, 


DIVISION l.—rol.YrKTALfti- (c««/<W./). 


No. 

Scientific name. 

| Vernacular 
j name. 


ORDER 4.V- LEGUMINOHJK- (.continued). 


Tkiuk rn.tMKoi.aA:. 


Section' Gi.tcixia. 

113 

Shuteria rcatita, wr invulucrata ... 1 


„ our. denaiflora ... 

... 

114 

Dumaaia Tilloaa 

... 

lift 

Glycine aoja [Soja hiapida, Monich,] j Illiat 


Section Kuttiikinka; 

lift 

Mucuna atropurpurea ... 

... Tlaldiika ... 

117 

„ pruritus 

... Concha 

118 

Krythrina indiea 

Hungra 

110 

„ rmupinata 

• •• «• • 

110 

„ auberoM ' 

Itungra 

111 

„ arborcaeena ... 

••• II 


SutTION ii4IJITII.«. 

its 

Spatholobna Roxburgh'! i [Hutcapar- 1 Mania 


vi flora, Roxb.J 


113 

Itutea frundoaa 

... Chile 

114 

Butca aiiperba 

... 

lift 

Pneraria tnberoBa 

BHIi-kand ... 

lift 

„ Stracheyi 

... 


I 

| Sfr.rrmN Kudiiaimoi,**:. 

117 

! Phaaeolua vulgarU 

... 1 ... 


„ trilobn* ... ... Chhihin 

lt uconitifoliua . . ... Moth 

„ tntingo ... ... Mimg 

„ „ nor radiutnn . . Urd 

„ caicuratna [curomiN, Hoxb ] Citrnfch 

Vigna (Kuvigna> catiang [Dolichm Kiniiah 
Bincnnix, Linn.] 

„ „ Mr. ninomi* ... I/ihiya 

„ (Plectropin) vixillata [l’h»* Baii-iming 

aeoltnt angiiMtifoliiin, Wall.] 

Pachyrrhixoa augulatua... 


Doliehoa Lablab 


Shimi 


(‘munioii. 
Karo. 

< otnmon. 
Cultivated ; 
common. 


v o r y 


btfloroa [nniflurns, D. C ] I Gahat 


faicatna 


GahatiraT .. 


Ragmhwar. 

Valley* 5 common. 
May. 

February; Hhilmr. 
l'rw|«Htt | llnualluivti, 
March and (h-lolar. 
March, up tu 4 ,iiin> 
feet. 

Angiint, runiniiiii. 


Illiilwr. 

ITp to 4,<«0 foot. 

Near Tail! Mainuri 
hill I«och, Septem¬ 
ber. 

Very common, March, 
April. 

Karo; Kalimandi, 7,300 
fact. 

Cultivated; llliahar 
yardina. 

„ Him bar. 

„ Rhalair. 

n not common, 
common, 

n and wild red 

and while vurictica. 
i, common, three 

cnrirtica. 

»• 

Very common, autumn. 

Cultivated; Rhilar, 
root edible. 

Garden*, colti rated tip 
to 7,Win feet. 

Cnltiratwl np to 3,000 
feet. 

Common. 



HIMALAYAS IH>Tir/iT> 

DIVISION I. --I’om’KTAM*: 



Seientilh* tiaim*. 


Vernacular 


<Mt 1 IKK 45. KWil’MINoS.K (continued). 

TlilllK I’ll 1*1.111.1. h (1*11111*1 III led). 

KkiTIUN t'l.IlM 

IM Alyliwiii iAlylia) 

149 „ upmditlura 

140 „ fCuiilliarn ►)>; riiiiiiu | 

141 „ „ filat y«*:iri>a, 

14* C'lijniiiin (In vim A rlmr 

14* Kriuaciiin chincnae (frulalaria tula*- 
roa», Dun J '■ 

144 lMiynclinaia pfcemiitM'iijuii Slunli. pliii- 

niir|isttii. 

14* „ minima 

144 „ liiinnli imia 

147 Fleiuiitgiit (tJatryn limn) atrolwlifca. 
n tin. frilli»'ii'oiui 

144 „ „ rii:i]i|iiir .. 

149 „ (Clmliiriii) pauieuliita ... 

1*0 „ (Klcmingiaatrum) eon- It ha tun 

grata [iu-niiulul:t]. 

„ rar, liana 

191 „ (Mhyiuliogioidc*) reatiU, Mmtkila ... 


Common. 

Man*; llugeah* nr. 
Common: Itliahar and 
outer hi I la. 

Kan*. 

Cultivated ; Ithalmr. 
Common: Si mt ota hill. 


l/ow clcvaliuna; rare. 

•f »« 

Very com moil. 

#• 

linn*. 

At low elcrationa. 
ComiiKHi. 

Common. 

Kill tile tuber cotn- 


Thiiik Du 

SMTIOV Al.TKlI\m>l.l(iL'T.K. 

15* Dal berg in Kiaaoo ... ... Sian 

14» „ rituomi .. 

154 „ lanct olnrin (frondoaa, 

Koxh.) 

155 „ volnhilia ... ... Tlhutin 

154 Pteroearpua iuuriiii|iiiiiii . ■ Itijni-aai 


niiabar an»T valley*. 
*1 •» 
Frequent. 

On iiiou 
Near llarnitlfo. 


Ski ti**v OeinmrriFin lauT.v. 


147 Poncamin glabra 
159 Drrria rohmrtii 


Pit papar 
lluro 


Rhiibar. April 
C|i to a.IMHI feet 


TaillV SlMIOlil .« 


149 Sophnra moll la [Kdwurdaiu mollia, i Pahir-giutgri, 
Movie]. | 


Thiiik O.tuui rixu.r.. 


140 ClHuilpinia [»iiiilandina] lioiidtirclln, Karon j 

141 „ ' [l’oiiK’iaua] piilclierrinni, Kriahna elm- 

I rn. 

14* „ „ aepiaria ... I Aim . . 


HO Parkinaonia acukatn 

a 

144 Poiuciana regia 


Wiliiyati ki- 
knr. 


Very common, March. 


I’ji to fivt 

il nr ili-ii. 

Common. 

introduced. 

t iardcua ; rare. 






III It Noill'IMV KdTKliK l'M»VlNtm 


bivisios i.—poL\vmi>* - (rt»i»fin<l'-i)y 



Scientific nantu. 


Vernacular 

name. 


ORPKlt 45.—LKlJlJMIN08A-<wntlnwd). 

Tainx CiniK*. 

45 Curia (Fiatnla) Flotilla ... 1 Rajbrlkali 


n (Senna) occidental la 
n „ fciopbera [purpnrea, Koxb], 


Rajbrlkali, kl- 
tota. 

Ilnmtr 


M „ ongoatifolia [lanoeolata, Sauna, uiok- 
Royle.] ki. 

M (Pallor hegma) gl mica [arboron- 
oaua, itoxb. 

„ (Laalorbegma) Abana [eocci- Ilanfir 
dm, Wall.] 

„ „ pumOa ... ... • Sllpatiya ... 

t , ralnioaoldca ... „ 

„ „ var. dimidiate ... „ 

,, „ var. Walllclilana. „ 

Tuioh Amiikkbtic^k. 

174 Sarnca indlca [Joneaia aaoku, lloxb.] 1 Aauk 

Tiuuu Bauiiikiea. 

176 Bauhlnia (Dccindr®) raeomoaa [par- 

v l flora Vahl.] 

174 „ „ matabarica ... Amli 

177 _ (Triondr®) rotuaa [euiargl- Kundla 

nuta, Wall.] 

178 » Vahlil ... Main 


w n pnrpnroa 

„ (Pcntandr®) variegate ... 
„ „ var . Candida, ... 

Taiiuc Miwohhm. 

181 Entada acandcna 
184 Parkla blglanduloaa 

183 Lenesna glanca [Acacia frondoao,... 

D. C.] 

184 Mimoaa pndica 


Kliairwdl 


Lajwautl 


rublcaulia [octomlra, Roxb.], | Agfa 


Tube Acacia®. 

186 Acacia (Glubifernc) Farncaiane 


Wilayutl 
babul, 
llobfil 
Blica 
Khair 
Pliilal 

H „ lonticnlarla ... Khain 

„ (Vulgnro<)c«incinnafragata,D.CL Uan-ritlia ... 

193 I „ „ Inteia [unit, Lliui.j Katrar 

194 I „ „ pinnate ... Agla 




„ araltica 

„ cburnca 

(Spicatec) Catechu 
„ moJetta 

„ lonticnlarla 


May, June, np to !,nou 
HhAbnr. 

N 

Common. 

Cultivated; Min bur. 
Dint bar. 

Common. 


Very common. 
Connnon. 


Introduced Kitiilmn, 
llhnbar. 

Up to 6,nou foot, com* 
inon, April. 

Rnre, < )ctoiler. 
Connnon, Stptemlicr. 

Ve^p common, April, 

Bli&bar and vallcya, 
October. 

Common, April. 


ltaro. 

Cultivated; Kbiltur. 
Common, vallcya, July. 

Naturnlixed, lUmbsir. 
August; common op 
4,000 feet. 

llhabar and vallcya 


Banka of atreama. 

Very common; Dliubur. 
Rare, Ult&bar. 
Darmdeo. 

Bhdbar. 

Very common, Bltabar. 
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HIMALAYAN DIKTAWT 8 

DIVISION I.—POLVPETALJ 2 — (wmttnwtf) 




OBDJEB 45.—L&QUMINUSiB—(oondadad). 
Tsxn Ikoia 

19S Albioela (Maltlfoliolatae) Lebbak ... Tanti ya, halafa 

„ „ odontla|m ... 84ri» 

„ „ mt. mollla ... m 

„ „ proem ... Baro 

„ „ Jullbrlarin ... LAI slrla ... 

„ . atipulata [Smith* 

ium, Wall, 
too n' PineiMlolitM) lucid* 
toi Plthaoolobiora (Ungoiaoatl) dnloa ... WilAyatl (mil, 

Dakhnl babAl. I 

m ClypearU)blfctnimnn Kaehlora ... 

ORDER 46.—B08ACKAL 
Turn Pmxh. 

Prunu (Amygdalae) panic* ... At* 

„ (Armtaiaea) armeniac* ... ChnAro»n d 

wdln. 


Common, April, 
BhAbar, April, Jan*. 

ft U 

U^to 6,000 foot. 

Up to' 4*000 foot. 
May. 

BhAbar, April. 
Qaidon, BhAbor. 

Up to t^MN) foot, April. 


Cultivated »vary* 


„ (Or mu) srium 


Jocqaemontli 

Puddnm 


Prim pay* 


„ (Knpnraua) ooramanic n% Bhotly* b * - 
itemmtim oar. ^ dim. 

* (Loaroceram/^ondna [oonra- JAman 
ta, BoylaJ. 

•« w upalonala ■ 

N M [caprid- I, 


Caltl rated np to 0,000 
foot. 

Bar*, featiri, ftfeo* 
worth. 

Vary common, Norma* 
ksv 

Cultivated t AJmom.' 


About OyOOOfltet. 


11 I Prlnwpia otilia 


da, Wall]. 


... ’ Bahia, jhatila, 


Tuna Sriua. 


Spina (Ulmaria) rcotlta [Kautachat* 
lea, Llndley. 
l* » (An»ncno)aimteuCtrl«oraate, 

* Wall]. 

14 * (Herbaria) aorUfolia [Lindloy Dhaaiyill 

and Wall.] 

a (Ohaiaiadtya) ball* ... JhAr 

N „ n a nt te ena Fcnnet* „ 

( • folia, Wall]. 

If - M raoelnifotia •at I a*0 


Abort OjOOO 


„ 10,000 feet. 
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l»I VISION 1 .— POLY PRTALAS-(<WwW). 



Vernacular 


OKl>KH «#.- - IU (cwi ituicilV 

Twin. Kuni «. 

RhIhm (bimpIkiMia) ca1>Ri hhx | DuD | 
burtia calyeina, |>.(! | 

r> „ arwmiuatus Jail IiinnIm ... 

H „ puiuculalnn [ti I i » 1 Kala 

ccuh, Wall). 

n ,, moliiccnnu* f rojfunuji, I J*#| „ 

Smith j. 

n „ rcticuliiliiN ... Kala 

„ laualii* [tiliaceos, .. 

St. Nc W.] 

„ <I>i*'itata>) alpcHtri* 

„ (Trifoliate) HaxatiliH ... Lnl hiailu . 

„ .. nutans ... I'iiijfla „ 

Kanitiir. 

„ „ nimin ... Lit I „ ... 

„ „ Mr. can cot ur I'in^lu „ . , 

„ muciknlun fiwjur „ ... 

Moyle l 

„ ,, vIliplieiM | rotiiii'li- Himilii 

fo'itiH, Wall; t 'oiw - 

ry-phul, K o * li. 

flrivun, Don J 

„ v Tiiinntai) hi Horn* l % itij;1.i Matin, 

„ ,, lasiocarpiMi [ roNcfto- Kala . 

run, lioxl*. | 

M „ fnjiulosua ■■■ Safe I „ ... 

.. nMcfotiiM Jail „ 


II 

CwlllllKHt. 


low Ic* elm 

•i hljrb level* 
AUmt (1,00 feet. 

Karr. 

M.oVC lOfINHI feet. 

Very common at high 
elevations. 

Very mtiimiMi. 
Common, China hill. 


Muriti, * cry common 
Fruit •ciirli mli'n in 
April ami May. 

Fnt|iii'iil. 

Vciy mniioHi, Jlliabar, 
iiihI up lo 7 ,.V»U feet. 
Frequent 


Tmiuk I’tni-'Tii.i.i a. 

Cicum ( Kii£cuui ) urlmiiuiit . . 

„ (Sievemin) datum | Potent ill* | 


lulnata, WullJ 

Frajpiria (I hiclicKweii) iwlica 


... T Kaylwliya . 


„ (Kufraipirittj vesta [ niihirola, 
Wall! 

Poteiiliiln (SiWoMiu) SiMiahli 

„ „ uvillillnra 

„ (TriciiMiialnniiiH) frillii!mui .. 
H „ niiiliiirua 

„ „ iiiiaarpn 

„ i Kupntent ilia) Moonimiii f poly 
pliylla, WallJ 

„ „ fMljpraw* fsplco- 

ifcnn, Wall | 

„ .. lax-h'iumUiaua. 

„ ,. fraifarioi.k-s 

„ |M-liim-ulariH 

,, „ Imrouotw 

iiiiiruphyllN 


ISiirr. 

< miimon, atsivr a,«Hm 

iit-t. 

„ np to N,ii04 

lilt. 

shore 

feet 

„ I lakuri, at 

hi, two feet 
I Jure. 

Above IJf.UUO feel. 

< <4ouel JlaviiliMMi. 

A hove I *,«*#» fei-t. 
Hit'll rleviilions. 

f VinimMii 


Very rtnuruon 
llnre. Maliiri. 
It:iii', IhkIi lirrii 





mm ALA YAK HI STRICT*' 


DIVISION 1.—POLYPETAL/E- (roniinwf). 



Scientific name. 


Vernacular 

nnme. 


OltDICU 40.—ll< WACKAi—(continual). 

Triiu: PoTKvm.K at —(concluded) 

49 I'otcntilln (Knpotcntilla) muHilidn ... 

IM* „ „ ocriccn . , 

51 ,, „ 

5* „ „ argymidiyllu ... 

„ „ nur. atroRun- 

guinca. 


„ „ Klein Inna 

„ „ mipinu 

Turin-: TWKlirFJK. 
50 Agrlmonia Kupatoriuiu 

TiunF. Hoar .*. 

57 linen (Klcutliproatylao) niacrophytla, 

„ „ Webbhmn 

„ „ acrle^a [tetrnpe- 

tiiin, Hoyle.] 

„ (Syntyinc) moachnta [llrununin, 
Wnni. 


Tnin>: I’onkvk. 


01 Cydonia vnlgnria 


03 Eriobotryn jn|ionicn 
00 l*yriu (Multi*) mninn 

04 „ „ baccata 


Loqunt 

Seb 

Ban mcluil... 


01 „ (Kitpyrna) communl* ... Nnnhpnti ... 

00 „ „ l’uxliiu [variolosa, Mcluil 

Wall]. 

07 „ „ kumstimi „ 

00 „ (Ariu) lanutit ... ... Gallon 

09 H „ rcutita .. ... Maiili 

70 „ (Sorbiv) Aucupnria 

71 „ „ folioloau fnroina, Snlin hnlia... 

Wo! 11 

70 Stranmaiaglanccacona [I’liotInin dn- G nriudial, 
bi% Madden]. amid. 

73 j Cratrcgii* Oxyncnndthn ... 

74 „ ercnulata ... ... Gingarn ... 

75 I Cotoucaster (I’lanifoliu) bacillari* ... Hnua, roia ... 


Hate, Nitl pan*, I 0 ,oori 
ft* t. 

Hare, liitfli elevation* 
Common. 

Hare. 

Common. 

Hare, high eleva • 
Hour. 

Common. 


Common, June, July. 


Frequent; Chinn and 
Binanr. 

A Imre 8,00|» feet, com¬ 
mon. 


Very common; May- 
June. 


Cultivated np to 5,000 
feet. 

„ 1 Hi 4 bn r. 

nml perkape 

wild 

Com on i Rometime- 
cultivated. 

Cultivated. 

Very common. 

Common. 

Al>o vo 8,(MX) feet, com¬ 
mon. 

Common. 

Above IS ,000 feet. 

I „ 8,ooo feet, very 
i common 

Very common about 
feet. 

Cultivated; rare. 

Very common. 

Catnmou. Walking 1 
aticka mailc of tho 
wood. 






OF T1IE NORTH-NVKKTRMl 1‘ROVIKCKS. 

DIVISION l. -VOLYt’ET k\* £—(eonti»»«^ 



OH! iRlt 46.—KOSACEiE— (concluded). 
Tam 1 *«»ii<k (conclude!). 

76 Cotimeustcr (l’lunifolir.) uctuninatu ... Rana, role 

77 „ „ multi Horn ... 

76 „ „ uunminluria... 

79 „ (HcciirvifoUa)inicropIiyl- Gar! 

hi. 

8i> „ „ tlivinifolia ... „ 

8) >f „ liiixifoliit ... „ 

OKDEH 47.—SAXIFltAGAGILE. 
Tumi: Saxifiiaui m . 

1 Aatilbo ri vuluri«[Si»iraM bai train,W nil J, 

* Suxlfrnga (Nophrophylluui) odonto- 
phylla. 

8 „ (Ilircuhin) pnlpebruta 

4 „ it snglnoMen 

6 „ „ d'mraifolia ... 

6 „ (Ifcmiphiht) micrnntha ... 

7 „ (Micrnphylln) inihrieatu 

® „ (Spinul«R«j) hritchypoda... 

9 „ „ flmhrinta 

It* .. fllica ilia 


* 1 „ (Flagcllnres) Brtmonianu, 

19 „ (Bergenia ligninta 

... „ „ va/ ciliuti, Hoyle 

18 Chrysoapleninm (Oppoultifolia) ucpal- 

UM. 

... „ „ rar. sulcatum, 

14 „ „ trichoBinTiiiiini, 

16 t| (Altcrnifoliu) tenellum ... 

16 L'arnnsala nuhicoln 


fiilphora 


Common. Walk I n g 
•tick* made of tit* 
wood 

Hare; Nitl mm. 

Colonel Davidson. 

Very comiuou every* 
where. 

Common. 


Common. 

Above i 0,000 feet. 

Itarc i found near Hi* 
lain at 19,000 feel. 

” 10,000 " 

„ 10,000 „ 

„ 18,000 „ 

„ 10,000 „ 

„ 11,000 „ 

„ lo.ooo „ l*ln- 
dari. 

China peak. 

March s very common. 
Very common. 
Common. 


Near KodAr Kants. 
Common. 


Taint; IItubakcejc. 

17 Hydrangea (Truncattc) oltieBiraa 

18 „ „ asjicro 

19 „ „ (Curonat»)vea- 


BbAjltata 


Frequent. 


to Dcutzla eorymboea ... ... ... May, common, high 

elevations. 

Si „ atamimii ... ... May, very commoo. 

>s mnerantha ... ... May, rare. 

S.1 rhiliulelphiia coronnriua, far. timn.it* . Bukyal, dba- June, frequent at high 


fosua. 


niynli. 


etevatlons. Wan. 


Tm u t £acAM/*Mr,K. 


>4 i Itm nutans 


Gnrkath ... | Common at low deva- 
tlona. 





HIMALAYAN* WHTRKTK 

DIVISION 1.—I'O L Y PETAIuE— (coutmueJ) 


ORDER 47.—SAXIFRAG ACEJE—(concluded). 
Tubk Rihmika 

# Ribee (Greasularia) groaeularia 

94 w (Hibesia) glaciate [acuminatum, Kokatiya ... 
Wall]. 

*7 „ „ nigrum ... ... l’iphar 

** „ * rubruni ... ... „ 

ORDER 48.—CUASSUJ.AC&E. 

TkIBK lMWTiUlOXKI. 

I Tiltoa pentandra ... ... i 

9 Craaaula indica ... ... 

3 Cotyledon oreadee ... ... | 

Tbibc DiruMnuMuNUi orroarriroLiA. 

4 Bryophyllumcalycinum .. ... | 

5 Kalauchoe apalhulata [varlmia, Wall], I Bakal patta, 


TrIBB IlimW'.MOKBS ALTKBMfOUA. 

• Sadum (Rhodiola) Kho.liula [roaea, 

Linn]. 

7 „ „ crenulatuin 

“ „ „ qnadrifldum 

„ „ aaiaticnm 

„ „ linear! folium ... 

„ „ trifl linn [ainu- 

atum, Rnyla] 

„ (Knaeditm) rnantatum 

19 Sodum [Enacdnni) adenolrichiim 

14 „ ,, tvnIHpctatiim 

n H Ewecaii [rubrura... 

Hoyle]. 

„ „ multicaiile 

17 I Sempervivuiu nincrun.iturn 
IV I „ ae.!oidca ... 


ORDER 49.—DUOSERACKJE. 

Bnrnunni .«■ ... I 

peltata ... ... | 

< HI IKK 50.-HAIX)KAGKAv. 


Common about lO/KKI 

„ above 10,(MJO 
feet. 

„ about 10,000 
feet. 


Myrionbyilnm epicntum ... 
Call itrlcbc veroa 


Common. 
Frequent, Gig at. 
Above 19,000 feet. 


Bltabar; introduced. 
Very common. Goate 
poiaoned by eating 
thia plant. 


Common above It ,000 
feet. 

Frequent above 19,000 
feet. 

Common above 19,000 
feet. 

„ above 1 1,000 
feet. 

„ on trees. 

w n 

September. 

Common, April May. 

Co -.iiion, April, and 
May. 

Above 11,000 feet. 

Frequent. 

Com-non, July. 

Above 10,000 feet. 

„ 1(1,000 feet. 


Bliihar. 

Very common. 


Naini Til late. 










or THE XORTH-WUSTRRN PROVINCES 


DIVISION I.—POLYPETA ]*M—(continneff). 


SclcutiAc BMBC. 


Vernacular 



ORDER 51.—OOMBRETACK.®. 

Tains Coamma 


Terminalia (Catappa) belerfoa 

Bdiara 

„ „ Chebula 

Har, liarlra. 

M (Fcntaptera) Arjuna [gla¬ 

bra, RosbJ. 

„ „ tomentoar ... 

Saj 

n 

Anogeiaaus latifolins 

Combrctum ( Polrrea) decandmm ... 

„ (Xuoombictum) nanum... 

Bakla 

I’harsiya ... 

Quiaqualia indica 

Ml 


ORDER 6*.—MYRTACEA 

Tninn LBrroarBUMBJB. 


Eucalyptus oblique 
i, glob ul ua 


... Stringy bark 
Blue gum ... 


Tbibs Mtjotjb. 



Paldlnm Gnyava 

Myrtua commiinia 

Eugenia (Jamboaa) Jembos 
„ (Syxyginm) operculata 

„ „ Jambolana 

Amrud 
Wiliyatl 
mendhl. 
Gulsb jiman, 
R4i „ 
J&man. 

Tnian BAanMovoviam. 


Barringtonia acutaagule 

... 

Carcya herbacea 

• • • 

,, arborea ... ... 

Kumbk 


ORDER 6*.—MELASTOMACKJE. 

Oabeckla chinensia [angnstifola,Don]. j Kukar-makrl 
it atellata .*• ,, n 

ORDER 54.—LYTHRACEL®. 

Tun AuuAxnKM. 

Ammannia (Rotala) peploidea 

„ „ rotundl folia ... Darmlya .. 

„ (Euiumnannia) salicifolia, 

„ M WMgalenaia, 


Frequent; O a n ai, 
March. 

Common up to 5,ooo 




Bli&bsr, April, May. 

Common up to 4,000 
feet, April. 

„ outer range. 

„ Feb., March. 
B>ia)iar ; very common, 
March, April. 

„ gar.iena. 


Introduced. 

ft 


Introduced. 

Cultivated, up tj 8,000 
feet. 

Cultivated; Bhiliar. 
Bh&bar. 

„ and valleys. 


Banka of streams j 
Bh&bar. 

Bhihar, March. 

•* n 


Frequent, autumn. 
Common „ 


Rare. In damp placet. 
Very common „ 
Bhibar • warn pa, and 
up to 4,000 feet. 
Frequent op to 5,000 
feet. 






llIM.tLAVAX 1>1MTRH!TR 


I »IV 18 LUX 1.—roljVPKTA 



hcicntidc name. 


Vernacular 

name. 


OUDEli 54.—LYTIIHACiUE (concluded). 
Tame Lttiirk*. 

ft Woodfordia floribundn [GriMcn to- Dhai 
mctowii, Boxb.] 

6 Lnwaonia alha ... ... Mcndhi 

7 LngrtBlnsroia (Vctagu) Indicn ... Gnlbahnr ... 

ft „ „ pam flora ... Dlumra 

9 „ (Adam bon) Flos-ltcgins, Jiiral 


10 Punlca Gronat .in 


P&rim 


ORDRR 55.—OXAGRACFJR. 

Section Poi.tsi’KRxkjs. 

1 Eptlobium (Cimimencriiim) angusti- 
folium. 

9 „ „ Inti folium 

3 „ (Lysimuchion) hi ran turn, 

4 „ „ row-urn 

5 „ ., tctrui'onimi... 

0 „ „ laxuni, Hoyle, 

7 Acnothera rosea 

8 „ noctnma 

9 „ gTftndiflora ... 

Section Omouspkrma. 

10 Circsm Intctiana [repens, Wall] ... I 

„ alpina [intermedia, Wall] ... I 

ORDER 50.—8AMYDACEAE. 

1 Caamria grartolcnn ... Chita, eh li¬ 

ra. 

„ tomentosa ... ... „ „ 

ORDER 57.—FASSIF LOB A C RJE. 

1 PoMiflora, species ... ... 1 

ORDER 58.—CUCURBITACKiE. 

SXCTIOK SlOMATUNSU. 

1 Tricbosanthes palmata ... ... Indriyan ... 

9 „ enemnerina 

8 t H angnina ... ... Chichinda... 

4 Ilerpetoaperawm caudlgemm 

5 Lagonaria rulgarla ... ... Lanka, lankl, 


i Tricbosanthea palmata ... ... Indriyan ... 

9 „ enemnerina 

8 t H angnina ... ... Chichinda... 

4 Ilerpetoaperawm coudigemm 

5 Lagonaria rulgarla ... ... Lanka, lankl, 

tnairi. 

8 Lnffia ngyptloca [pentendra, Roxb.] Ghla torsi... 
7. „ aentangnla [triandjra] ... Torsi 

8 Bralacaaa eerlfera .». ... Bbnja, petba, 

kumhra. 

» Mmnavdlca Chnnntia ... ... Karels 


Very common, April. 

Common gardens. 
August, comiuou, 
garden*. 

Very common, Bhfibar. 
Bare. Garden*. 

Very com • on up to 
5,000 feet. 


Frequent. 

High elerotions. 
Common. 

Bliim Til. 

Naini Til. 

Naturalized. 


Common. 


Fruit used to roisoo 
fish. 


Cnitirated. 


Common. 

Bbibar. 

Caltlrated. 

Rare. 

Culti rated. 


Ungula [ 
eerlfera 


» I Mmnavdlca Chnnntia 
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DIVISION L—POLYPBTALiE-(m W /m^/). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER r.8.-CUCUBMTACKJi^ (concluded). 



SitonuR SiojutorKjut—(concluded). 


n 

Montor<!lea tiioica 


Frequent. 

11 

Cocumis tri gonna 

Airatu 

Common. 

i* 

ii Melo [atiJlaainma, Roxb.]... 

Kakri 

Cultivated. 

YS 

„ aativua 

Kakri, khira, 


M 

Citrullua Colocynthla ... 

Tarburnt 

Wild and cultivated. 

15 

» rnlgorlo 

M ••• 

Cultivated. 

M 

Ocphalandra indica [Cocci nia indica, 

Knndcru ... 

Bhubar. 


W. and A.]. 



*7 

Cuenrbita maxima 

Kadu 

Cultivated. 


ShtTiOM Osxnoru jk. 



18 

Iicjonia lacinloaa 


Common. 

19 

Mukla acobrclln 

,,, 


80 

Zchncria unibcllata 

Gwala* kakri, 



i, vnr. hepnlcnaia 



81 

Mdothrlu oilorata 

• • • 

Bare. 

St 

Kdgarta darjedingenaia ... 



88 

Gynoatooima pedata 

• 00 

ff 


ORDKU 59.—JiRQONIACKA. 


1 

Begonia (Kncacbeckia) pictu 

• •• 

Common, antuma. 

t 

„ (Trilobaria) amoana [tcndla, 

••• 

» h 


Don.]. 




ORDER 00.—DAT18CACKu£. 


« 

Dntiooa Caanabina ... ... 1 llhang-jala.. 

Common. 


ORDER 01.—CACTACRAL 


1 

Omwtia DiHcnll ... ... 1 Nig-phanaa, 

Introduced. Commoa 



t 

up to 0,<Ntu feet. 


OBDKR os.—FICOIDKAC. 


1 

Trfamthema crjmtallin* ... 1 

III 

lllidbar. 

S 

„ pentandra 

• • * 

M 

* 

Moilago atrteta ... ... 


Common. 


OBDKR 03.— UMBELLIWtHA. 



Ssctioa IltraoMMina. 


1 

Hydroootyte Javaaka ... 


Common. 

• 

• mtaadl folia 

• •« 

Ram. 

t 



BMImr. 

4 

B—ionio m-pm [data, Don.] 


Common, June, BoaJ* 
bagr. 


45 
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DIVISION I.—POLY PETAL.®— {concluded). 



Vernacular 

name. 


ORDHlt M.—UMBELLIFKRjE—( concluded). 
Skctiov llmxwrou—(concluded). 
Tubs Fkockuank.*. 

318 Peuccriauum graveoleue [Ancthmn Son 
win, ltaxb.] 

99 „ Dltana 

40 Hcraclcum Brnnoni* 

41 „ cundkans... 

4S nqialonee... 


Cultivated. 

Up to 4,000 feet. 
Hare. 

Common. 

Frequent. 


Sucvnif Dirt, xtmi.c. 


4.1 Coriandrum aativuw 

44 Dancue Oarota 

45 Caneaiis Anthrlacna 


Dhaniya 


OBDMR fi 4.—ARAL! ACKjR. 


Cultivated. 
Very rommoa. 


Sbction Imbkigatjc. 

1 Aralia eiaeifolie 
3 „ eachemirica [l’anax trlplnna- 

tum, Wall.] 

3 Pcntapanax paraaitienm 

4 „ Leachenaultil, ear. um* 
beHatam [Hedera fragrana, Don.] 
[Fanax brQugum, Wall.] 


... Rare. 

Finder l, autumn. 

Kot aemal ... Up to 7,000 feet. 


Section FtirtTB. 

6 Heptapleurum impreuom [tomento- 

aum, Don.] 

• „ datum ... 

7 M venu!oaum [Hedera 

terebinthaeca, Wall.] 

3 Hetoropanax fragrana [Fanax fra- 
grana, Uoxb] 

3 Hedera helix, oar. amculifblia 


Binda 


Common. 

Rare. 

Up to 5,000 feet. 

Low elcvationa, He 
vember. 

Very oomraon. 


ORDER 45.-CORNACEA 

1 Alangium Lamarck!i [bexapetalum, 

_ Roxd., doeapetalum, Wight]. 

* Harlot bigonlmfolia ... •• Tb®ri 

* Cornua ma cropbylla ... Kagan! 

J „ oMonga ... 

Z n nervosa, Royle 

* n capitate[Bcnthamiafragiftra], Batnaura 


Bhtbar, rare. Mareh. 

Bageawar, Hay. 
Common, Hay. 
Frequent, September. 
Rare. 

Common. Fruit edible, 

•uramcr. 






HIMALAYA* IURTIUOT* 


DIVISION II.—MONO PETALS. 



Scientific name. 


Vernacular 

name. 




< >IU)EU 1 -CArUCKOMACKJi. 

Thiiik Sam. vc m. 

Viburnum etinifotiiuu, Don. ... Gulya 

„ Mullaha, Don [stellidatvm, LAI titmuliya, 

Wall.]. * 

„ cylin.lrlritm, Don. (eoriucc- Kula titmuliya, 

urn, Bln nit'.]. 

„ punctatnoi, Don. raciinnna- 

turn, Wall.]. 

(Triloculare*) ncrvoauin, Don. [qrran ... 

difiorum, Wall.]. 

„ erobeacent, Wall.] 

Tnibk IxJMCisa.r.. 

Trioatium himaloyann n Dur-bnnk ... 

Abeliu triflora ... Mnnrl 

Lonicera diver*! folia, Wall. (L. quin- Uhat-kukri, 
quelociilarle, Hard.]. 

10 Ijoniccra orlentalla rGovnniftiia] 

11 „ alpig<«a[Wcbbiaiia, Wall.] .. 

IS Levccateria formoaa [Lonlcera <|uin- , Nalknru, kar- 
qnelocnlarin, Hurd ]. I naliya. 


ORDKK 3.—RUHIACKJs. 

Thmk Nauci.ua-.. 

• (Nauclca) C-oda bo, I Kodani 
cordlfolln ... I fialdu 


Anthoccphnliie (Nauclca) Cada bo, 
Adina (Nauclea) cordlfolln 

Stcphagync (Nnnclcn) parri folia 

Tube Cikciiowacej*. 
Hymenopoyon paraaitlcna 


Plutldu 


Bhainal y a 
padcra. 
Bbaleno 


Hymcnotlictyon exwlaun ... Bbaleno 

„ flaccidmn 

Wendlandla exaerta [W. cinerea Chllkiya 
Rondel ctia exaerta ]. 

„ tlnctorla ... 

Tains II KO YOTTDKJB. 
Araoatomma aurinentoanui ...I 


n calyclna 
ddenlamlla Burmanniann 

„ (Kohautia) ooednea ... 

,. graeilla 

„ atipulata ... 


Mangue 

bracteolata ... 


Vi ry common, June 
Common, July. 

January. 

Com mon, Bi naar, J uly. 

„ llpi'C-r SArju. 
Common, April-Jutie. 


Above b.uoo feet. 
Common, June. 

„ June and July. 

Iturc; Ulintkot. June. 
Here; LMndari, dime. 
Common. Co- fused by 
llurdwickc with 
No. 10. 


Cultirated, June. 
Common; Haldw li ni, 
Jnly. 

„ Blinbar, June. 


On oaka at Binsar. 

Common, June. 
Knre, Jnne. 
Common, March. 

Bhibnr, February. 


Frequent. 

Common. 


•I 

Rare. 










OF TI1K NOKTH-WESTRHN r ltd VINCES. 


D 1 VISION II.—MONOPETALjE—( routinml ). 



Scientific name. 


Vernacular 

name. 


< 1RDER RUlilACKJt—(concluded). 
Till UK GjkKDKMJt. 


l'.i Gardenia tnrgidu [lniiKiaidnu, Mad- i ’I'hiuiela ... Hli&luir 
den.]. 

SO „ lalifoliu ... ... rimlalu ... ,, 

at Randiu tetrnsperma ... ... Ulmtiyu gin- Very cc 


„ diunctoriini 
„ nliginona 


rimlalu ... ,, 

Iilmtiyu ^iii- Very common, 
gar it n n d 
IJara prari. 

Muinpliul ... Dlinbar. 
l’iinlftlu. ... 


Titinit Knoxia;. 


34 Knoxiu nioiliu 


Frequent. 


Tnuu: Iximi x. 

aii Puvctta tnnicntoua [Ixnra tomentonn, I I’udcra ... (Common. 

Uoxb J. 

3C Colfrubengalcnaiii, ... ... | Hath juhi . . Frequent, March. 


Tuiiik J’ofOlvltlJK. 

37 IIiiDiiltonlu Bcabra, Dec. [miaveoluiB, Jogiya-padera, (Summon, NovcniUr. 

war. osurca, Wall.] 

38 Leptoderois lunceoluta ... ... Padera ... Very common, summer. 


Tridk Sm-nmtAciici.iK. 

33 Spcrmacocc articular is ... 

30 „ lasiocurpa [» t r i C t », 

ltoxb] 

TttlUh GAJ.IACi.Jt. 

3] Rnbla cordlfolia 
33 „ nervoao, Edge. 

33 „ MunjUta 


Mujctiil 


36 Galinm aapcrifoUum ... ... Kuri 

SO H elcgons ••• ••• » 

37 „ Hamilton!! [G. latifoliwm, „ 

Don.] 

33 „ nlrtlfloram [G. cilia turn, „ 

Don.] 

39 ,, aporino. ... ! » 

4:> aapcruloiik, Kdge., [tricorne, l)r. , „ 

King.] • 

J ORDER 3.—V A L h HIA N YJK. 

1 j Kanloatacliya grandi flora 
V I Valeriana Wullicbil ... ... .Miami 

3 I „ Hardwickii f V, i-latn, Dun.) ,. 

* j „ tiiieru ... „ 


j Common. 


Common. 

Rare; Gangoli bridge. 
Rare. 

ft 

Common. 

M 

Frequent. 

„ Dinsar. 

Introduced. 

Very coin >:on ; abort 
10,000 feet. 


Kurt. 
Frequent. 
Cum on. 
Frequent. 
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DIVISION II.—MONOPET A LJR—(continued ). 


No. 

Scientific name 

Vernacular 

name. 

Note. 


! ORDER 4. — DIPSACFJK. 


1 

Morin* Wallichlana [toe rlllori. 

!■ • 

(ktw 


Etlge.7] 



9 

„ longifolia 

• a* 

A bore 10,000 feet. 

3 

Dipuciw atrictua, Don. ... 

• * • 

Chin*, 8,700 H 

4 

„ inermla 


Very common. 

5 

„ lerls? 

Narao 

Common. 

C 

Scabloaa Candollil 

... 

» May. 


ORDER .1.—COMPOSITE:. 



Tains VummucK*. 



1 

Vemoni* (Stengel i*) anthelmintic*, 


Rare*, antnmn. 

9 

„ (Tqthro Ice) cincrua 

Kalajira ... 

Very common up to 




8,00U feet. 


„ „ ra . monUn* ... 

M 

Common. 

3 

„ (Xipholcpia) tcrc* 

• • • 

Col. Darldaon. 


Tam* Evrmiia. 



4 

Adcnoatcmma rlscoeuiu, var. latifo- 

• •• 

Common np to 9,500 


llnm 


foot. 

6 

Agcratum conyzoidca ... 

• • • 

Antnmn, oommon op 




to 6,000 feet. 

« 

Eupatorium iongicanlc ... 

a ■ • 

October, common. 


TmIRK AtTKUUIDI'*. 



7 

SoliiUgo virga sure* [Ampliiraphia 

im 

Sommer, oommon. 


pubescen , I). C.] 



8 

Dichrocephal* iatifoli* ... 


99 


Cynthoclme Ijrata 

• •I 

Common op to 4,000 



feet. 

10 

Myriactla nrpalenai* [oleoaa, Kdgw.] 

• • • 

Autumn, common. 

11 

„ WalHchii [gracilia, Edgw.j 

a • • 

II 

19 

„ Omcllni 

in 

October, frequent. 

13 

Rhynchorpermum ▼crticillatum 

• . ■ 

Autumn ; rare. 

14 

CaUlatephua ciiinenaia ... 

Naipala 

Introduced. 

15 

Aater (Kuaatcr) ametlua... 

• • • 

Ang., chore 8,000 feet. 

16 

„ (Alpigenia) alpinna 

• ■ • 

July, aborc 11,000 feet. 

17 

„ (Orthomerla) uiollinaculua ... 

aa* 

May and June; fro- 




qnent. 

18 

„ „ altaicua 

• * a 

Aug., abore 9,000 feet. 

10 

„ „ apartioidca 

• • • 

•» 

90 

„ (Caiimeria) peduncular!* 

a • • 

September, October s 

1 

, 


common. 

91 

Erigeron canadcoae 

Hallo 

Introduced, but no* 



Mirch tnfil... 

rery common. 

99 

„ acre [Roylel, D. C.] 

May, Augnat; rery 




common. 

. 99 

„ multhradiatnm 

aaa 

July, Angnet ; rare. 

94 

Microgioaaa cabulica [Alter ferrugi- 

... 

Rare ; Badrin&th. 


noua, Edgar.]. 



95 

Conysa reronlaefolia ... 

aaa 

September, common. 

96 

97 

„ Tiacidul* [polycrphala, Edgw.j, 

. „ abatnthifdia 

t 

• • a 

a • ■ 

Feb., np to 4,800 feet. 
Very common, antomo* 
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DIVISION 11.—MONOPETA L®— (eontinxet /). 


No. 


So entitle name. 

Vernacular 

name. 

ORDER 6.— COMPOSITE—(continued). 

Tams Imjuhdx-m. 


Blumea Wightiana 

■ a* 

„ lacera 

esc 

„ hieracifolla 

• • • 

,, nucinata [laciniata, ftoxb.]. 

... 

„ oxydonta 

• ss 

Blumea deneiilora 

s • s 

Laggera alata 

Aindok 

Sphwanthns hlrtus [mollis, Roxb.], 
Fit ago arvencie, w. luteeceua 

... 

• 

s • * 

Leontopodium alpinuin ... 


Anaphalie clnnauionca ... 

Jhula, bokia, 

„ triplinervie ... 

• • • 

„ nubigeua 

*•# 

„ mucrouafa 

• as 

„ teneila [contorts, Don.] ... 

„ margaritacea... 

• a* 

„ adnata 

* a a 

„ sraneoM 

• • • 

var. aeu idecarrena 

• • • 

Phagnalon niveum 

a • a 

Onaphaiinm hypoleucum 

eeO 

„ lutco album 

• • a 

Cieenlia axillaris 

• •a 

Innla [Corrieartia] Royleana 
„ (Bubonlum) vest its 

• at 

asa 

„ nervosa [nitIda, Edgw.] 

• at 

„ barbata 

• • • 

„ (Cappa) Cappa ... 

Tamagari ... 

„ enapidata 

• • a 

„ rubicaulie 

aaS 

Yieoaindlea 

• •a 

Carpesium eernnnm var. nepalense ... 

to 

„ car. peduncnloeum, 

• a • 

„ *.1 r. trachelifolium, 

a a a 

w abrotaaoidea [raeemusum. 

• a a | 

I Tam Hsu anthoi dum . 

Adcnocauion hlmalalcum 

■ M 

Xanthium stramarium ... 

sal 

Zinnia Megans 

eaa 

M mnltiflora 

aas 

flsigeabcchla orientaiie ... 

(Jobariya ... 


Note. 


Spring i Bhibar. 

very common. 
Mb;, common, 
frequent 

No ember” Col. Du* 

vision. 

October i eommoo. 
Springs m 
C ommon. 

Above If, 000 feet 
Autumn s common. 

i ii 

, aliove 0,000 
feet. 

above 10,000 
feet. 

i very common, 
i Col Duvldson. 

, common. 

■ n 

veiy common. 
June; banka of Dbaull 
near Kitl paee. 
Autumn; very com¬ 
mon. 

i, common. 

October; rice flekle; 
Canal. 

Above 10,000 feet 
Spring i up to . 1,000 feet 
Autumn i frequent 

M M 

November 5 very com¬ 
mon. 

October; common. 
March s frequent. 
Common. 

Autumn; common. 


Autumn; rare. 


September 1 rare. 

Up to 0,000 feet 
Naturalised. 

October; very 00 m- 
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1)1 VISION II.—MONOPETAUB —{continued ). 



sa 

M 

95 

so 

97 

98 

99 
100 
101 

lot 

103 

104 

105 

106 

107 

108 
K>9 
110 

111 

lit 

iia 

114 

113 
116 

117 

Ml 

119 

130 

131 

in 

ita 

114 

its 


136 

197 


ORDER 5.—-OOMPOH1TJB—(continued ). 

Tube Sbsboimhipjb->( concluded). 
Bcnacio (Syuotie) rufluervis 


fl 

ff 

It 

H 

if 

99 

ft 

99 


Knnthianua 

„ Cindollnniu 
(Eusenocio) grac'liflor •«, .. 
„ chrysanthcnoidts, 

„ pul lew* [violaiicun, 

Wall). 

(Ligalarli) sibirious 
„ arnicoides 
Coca):a) quinquelobus 

TltlBK Cr.N.VBOIDKJK. 


Eohlnept niveni 
Cardans nutans 


Culcus arrensis 

„ eriop'ioru* w. inrolucratua, 

99 
99 
99 


ferox, Kdgw 
argyrscanthiM .. 
w'. nenalensis ... 

„ VValllchH(arachnoldea,Wall), 
Saussarea (UracteaUs) obvallata 


it 

tt 


it 


99 

99 


(Acaulea) Kunthiana 
(Congest*) gossy pi na (sacra, 
Kdgw). 

„ gramtuifolia... 

(Coarctatae pterocauloa ... 

(Corymbose) cundleans ... 
„ war. scapom. 


99 

99 

99 


99 

99 


albescens ... 
dentlculata, 
hypoleuca ... 
Jurinea macrocephala (Dolomia* ma- 
crocenhala, I). C.). 

Herratula pallida 

Tricholepis iurcsta 
„ elongate 
Voluterella divaricate ... 

Carthamus tluetutius 


Rat jatiya ... 


Kauai la, jao- 
kanda. 


Kanwal 


KkM tagar.. 


Kuaam 


TRIBE MUTISIACKjB 
Saorioir BoaatQua utiomm . 

Lsneomerls spactebilla ... ... ■ 

Alnalista ptarapoda ... ... | 

t* apteta 


November, frequent. 

September, above 
10,000 feet 

■9 91 

October, high levels. 

„ L’indarl. 

March, June, very 
common. 

September, Plndarl. 

Above 10,000 feet. 

Very common. 

Above 8,000 feet, J lie- 
law near Niti. 

Rare. 

Autumn, common. 

May common. 

June common. 

October, common. 

it ti 

September, above 
10,000 feet. 

•i •• 

September, common 
above 10,000 feet. 

„ about 

10,000 feet. 

„ about 

10,0ii0 feet. 

Very common. 

' Common, April, Pin- 
wa Naula. 

September, frequent. 

September, common. 

99 9- 

* l'indarl. 

May, Jane, very com¬ 
mon. 

November, Plndarl. 

October, common. 

March, Haldwini, 

„ Cultivated, 
Bhibar. 


May, common. 

Spring, very common. 


t» 


ti 


40 





HIM jfT.ATAV PIRTRI'-TS 


nrvisiox ii.—moxopetalis—(« w/iW). 



Scientific name. 


Vernacular 

name. 




OBDF.B 5.— COM rOSIT.®—(concluded). 

Sxctjo.v LARHTarunia. 

Gerber a lanuginosa (Chsptalia goa- 
aypina, Itoylc) 

„ nivea 

„ tnocrophyl la (Cliaptalia max¬ 
ima, Don). 

Tain*. CiviioMcca. 

Cichorium iutyhus 
ricria hlerauinides 

Crepir (Barkhauaia) fntiila 

„ (Yeungia) Ivrata [runefnata 
Wall]. 

Taraxacum Dens lconia 
„ par. eriopodium 

„ i«»r. parrulnm 

Lact> ca (Brachy rainpluu) obtuaa . . 

„ [Microrhytirhna nudicaulia 
and patena, D.C ] 

„ (Scariola) acarioln 

„ „ par. aativa 

„ (Cicerbita) auriculata 

„ ,, longifolia 

„ (Lactucopaia aagittarioidia, 

„ „ Brunoniaua 

[Prcnanthea Brunoninna, D.C J 
„ (Melanoacria) haatata 

„ „ l«vigata fjnacror- 

hison, Hoyle.] 


„ „ violmfolla 

„ „ L c aaertiana 

„ „ dnbym [Dnbywa 

hlapida, D.C.] 

„ (Ixeria) glabra 

m n polyccphala 

Prenanthea hiapidula 
Sooc^ua aapm 

„ oleraceui 

« arvenals 

Michrorhynchui aecundna 
Tragopogon junceum 


Jaagli goblii, 


Ufat kanda 
nalaha. 


June, hig ■ elevations. 
September 


Cultivated. 

Mai pat near Lohaghit, 
Oi tobir. 

May, June, very com¬ 
mon. 

Very common. An 
Lacti ca ? 

Very common. 

II 

High derations. 

April, May, very com¬ 
mon ; yellow. 


Low elevations; yellow. 

Cultivated „ 

May, July, very com¬ 
mon ; bine. 

October, fields, com¬ 
mon; blue. 

February, common ; 
blue. An Crepia ? 

August, October, com¬ 
mon ; blue. 

Autumn, common! Loh- 
ba; blue or white. 

September, very com¬ 
mon ; blue. 

8ept(mbcr a high de- 
vations; blue. 

Common,October; blue. 

September, very com¬ 
mon yellow. 

Winter, low eleva¬ 
tions ; yellow. 

Bare. 

Spring, very common. 

Spring, common, edi¬ 
ble. 

8pring, common. 


June, July, very com¬ 
mon. 
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DIVISION ll.—MONOPET AL2E—( continued ). 


Sckntiflc name. 

Vernacular 

name. 

Note. 

ORDLJt e.-LOBELIACKJE 


LobeUa trtgona, Roila, [trlalata, 
Don.] 

„ pyramidal la, Wall 
„ roaea, Wall 

• ■ • 

Common. 

• • • 

Frequent. 

Rare; MalwaTil. 

ORDER 7. -('AMVANULACEJE. 


Cephaloetlfpma hiranta 

Wablenbergla rlrldia, Kdgw. 
n agreatla ... 

Campanula latlfolia 

„ aylratica [integer r i in a 

Don]. 

w eaneecene ... 

n arxjrotricha [pa 111 <i », 

Madden]. 

„ coloraia ramuloea, Wall] 

Uol ghanna, 

• • • 

• • • 

Frequent. 

Wicham,near Pindari. 
Frequent. Ranke of 
Xoal. 

Rare. 

Common under treoa. 

Very common. 

H 

Rare. 

ORDER 8.— ERICACK.fi. 


Gualtherla nummularia... 

„ trichojihylla... 

Andromeda (PItrial orallfelia, [A. 
caprlcida,’ Don.] 

„ (Caasiope faatlglat t [ K 

cuprceaiformiB. W.\|!. 

Rhodo lendr n arboreu n .. 

„ r at. (oseum 

„ campunulatuDi 

w anthoposrou 

„ Icpidutum ... 

Bhalu bor ... 

• • • 

Aiyar 

Kauibn 

Burin* 

'.'hinml 

1 Taliafir . 1 

i - | 

i 

Common, D k k u r 1, 
Bhatkot. 

Frequent, above 10,000 
feet. 

Very con mon. 

Milam and Plnda r i, 
18,000 feet. 

Vi tv common. 

Abuv 8,000 feet. 

ii 10,U00 ,, 

,, 18,(R0 „ 

1 ii 18,000 I, 

ORDER MON< »TKOHKfi. 


Monotropa nepalonala ... 

Chhfco 

* 

Binder, Septem b e r i 
ionnd by Mra. Go* 
▼an. 

ORDER 10.—LKNTIBU LA K1fi. 


ITtricnUria flexnoaa [atell aria, ... 
Wight). 

Plugulcula alpina 

• *« 

Common. 

Rave. 

ORDER 11 .—FRIMULACJS. 


Frlmnla (Sphondylla) florlbunda ... 
„ (Primula* rom) petiola r i a 

[nana. Wall], 

„ (Athrltica) purpurea 

• » a 

lit 

Down to 8,800 feet. 
Abort to 10,000 feet. 

n 
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DIVISION II.—MONOI'ETAL^E—( amtamtd) 


No. 

bcicntiflc name. 

Vernacular 

name. 

Note. 


OUDJUt 11 - tfilMULACEAi—(ooiicluded). 


4 

l’rimula Stoartii 

1 


* 

(AkuritiiOapeciofta 

lliaii kopra... 

Common. 

4 

„ iuvu.ucruU 

... 

Above iO/NHi feet 

7 

,, tlcnticiilflU. vnr. crons 

... 

Common, high elcvu- 




tione. 

S 

Androaacc anrnicntoaa, Wall 

• *. 


0 

•» littniginoei, Wad 


Above is,noo fwt. 

10 

if rotundito in, HarJw. 


Common. 

11 

>» fnciaa Wall, [ rotund i folia. 

... 

ValYy* and IlliaUn r 


Don]. 


wintc r mid spring. 

IS 

Lyaimachia (Ephctncruui) loboliolden, 

. • 

Very emu on above 




10,000 tilt. 

1» 

,i rymntiflaiia 

• .. 

Common. 

14 

H (LyMnu»truni)a!U*nilfolia . 



15 

H ilehilia 



14 

Anagilis arvi-unin, vor. cirrulcn 

I mk-mant... 


17 

Snniolita Valenndii 

... 

tturr, Sntil river. 


OKDKlt ia.~MVUSINAC>E. 


1 

Mffia (Kco’iutna) itulica 

Kalairi 

C'omm in. Low oli v*- 




tiona 

S 

„ argentca 

Phiwcra 

Proinent, Rinaar. 

* 

Myraiui! africana 

I’uhuri c li &, 

Common, March. 



builerang. 


4 

,i aemiaemta 

Chupra 


5 

„ iicuminatu 



U 

Um'tella r -buata 

Uaibcrang ... 

Bluxbar. 

7 

ArJiala tloribuudu 

... 

ILirv. 


ORDlvH ia.-SAl\»TACKiE 


1 

Bcwaiu bntvracca ... ... < 

Olilura and 

Common at i.ooo {erf, 


i 

likaii-l. 

near i’ciuragarlL. 

S 

„ luti folia . ... 1 

Manila 

Rhabar. 


OWDKlt 14.—ERKNACEAC. 


1 

Dlonpyn^ Molamixylon ... 

Tcndn 

Wialiar. 

s 

„ immlmiu 

Temtu 


n 

„ lanocnfoMu 

Ardinla 

Kota l)dn 

4 

„ Ktnbryopunr 

Gab 

Unibar. 


<IHDKU U —SW 1‘UH‘KH 


1 

Symp'.oeoH iJlupiiO »dnir.ii . . 

1. mIIi, blm'yit. 

Rir uilwi, N'oremher 

* 

„ * nn nunti.i 

. . 

Usee. Sij ii ilwi. 


„ r»c.iiiim 


Mini bar, November. 

1 

nn» jaia*rua [o crvoiii, 

* < a i 

Rare, linear. Itiimar. 


Madden ) 


May. 

r» 

„ (IVusi) rrat«r|soidvn [S. 

Ludlt 

V* ry uuiitniou, Jane 


p.mtrnliit.> Mad ten |. 


uml July. 







OV TUK NOttTU-Yf KttTKUK NtuVlNCKS 


D’ViSIOS II.—MONOPETALjE—( «>nti>,n«l). 


Scientific ii* e. 


Vernacular 

luunu. 


Note. 





IHMXLAYAN DISTRICTS 


DIVISION II.—MONOPETALAS —(continued ). 







OF TIIK NORTH-W'INTKRN PROVINrKS. 


DIVISION JI.—MO NO PET A LjE —(continued \ 



Scientific name. 


Vernacular 


ORDER to.—LOGANIACE* 


Gardnerlaorate ... ... Banjihl ... | Frequent. 

,, angwti folia ... 

Buddleia criapa [paniculate, Roxb.]... Dhlriya, bhitl, 

dhaula. 

M aaiatloa [ncema, Hamilton], 


Common. 


ORDER tl.-GENTIAN ACE*. 


Tkibk Chixonuj 


Sxacum tetragonum 


... I Uda, Utkina, Frequent, Bagcewa*. 


Taran Chum. 

Fladera puailla 

Canaeora diffuse [rirgata, Roxb.] . 
„ deenaaata 


Common. 

Bhibar. 


Tama Swaancaai. 

Oentiana (Cboodrophjllom) pedlcil- 
lata. 

„ capitate 
„ aprica 



„ margtnata 
Ophelia pan'enlate 

„ purpureacena 
„ cordate 

„ car. floribna dilute roeeia ... 


„ (Agethotca) angnetifolia .. 
M „ cliirata 


Chiratta Tit- 
kina. 


f| ft ft 

17 Haienla etliptiea 
IS Bwertia enneata 
It n aerates 

„ apsdoea [perfoliate, Rojrie], Bimarija ... 


Common. 

Bhibar. 

Common. 

»» 

Aatnmn aannal. 


W. Waterf&d, Vaini 
Til. 

Autumn annual. 

„ perennial. 


Abort 10 /MO feat. 

Bare. 

_ M 

Common, above loyooo 


ORDBR ft.—BIG NON I ACE*. 

Caloaenthw tndiea ... ... Pharkath ... 

lClllingtenla hvrtenaia [Blgnonla sub¬ 
trees, Both], Him chain ball 

Dtenjuepermum [Blgnonla. Roxb.] aus- 
rniaMi ... ... Pita! ... 


Bhffaer. 

Introduead. 

Bhibar. 

Buka of Patilninga. 
Ganal valley, liar. 










HIMALAYAN HTSTRTCT8 

DIVISION fl.—MONOPETALfi—( continued). 



ORDBll 2A.—PEDAI JACKS. 


Martyttta proboaciilea [ M. diandra, 
Maddcnl. 

Seaamuin indicuui 
Pedaltnm mures. 


Til 

Gokhrn 


OHDEH 14.—CK YTANPRA OILS. 

Lyalnnotus ternllolia [L. aerrata, 

Don]. 

Dldymocarpu' rubai ter nana 
„ aromatic* 

„ (Aeau!«a) macrofihylla ... Pathar iaurg, 
„ petlieillata 

„ tannginoaa 

Chlrita Edgoworthii ... ... Sankb Tatahpa, 

„ Wfolia 

RhyncliogiOMum obliquun) [Wu'fenia 
obliqua, Wall] 

0- Platyatviuma vio’oidea ... 

1 ^Eachynanthua l'crottrtlana 
* „ grandittorua 

8 Polyncuron dimldiata ... 


Naturalised. 


Bh&lwr. 


Common up to 4,000 
feet. 

Hare. 

Frequent. 

Common. 

Bhibar. 

Common. 


„ up to 6,000 feet. 

Common. 

Bhabar. 

II ar ai tang. October. 
Col. Davidson. 


OHDXR Sft.—POUSMONI ACX.X. 


Cyananthua lobata 
tt Integra 


OHDXR 66. -CONVOLVULACXjK. 


Tains Arothriijk. 


Rirea ornata 
Argyrcla apecloaa 

aetoaa 

„ capitate 


Pindari, above 10,000 
feet. 

Kedir 11,000 feet. 


Bhabar. 

>6 

Sarju, bank.near Kap 
kot, September. 


Tains Ooktoltulkjb. 

Quamoclit vulgaris 
B atat as pentaphylla 

Pharbitia Nil ... ... Baunra 

car. intergri folia [cnrulea, 

Rosb.] .. . 

Calonyetion apee'oanm 
Ipoouaa rltifolia 

i, Fee-tlgrldia ... 

n Pkloea ... ... 

„ *f. fblreuta, Madden] 


BhAbar. 

H 

Very oonHuoa. 

Common. 

Bbibar 


Kota Din. 
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DIVISION 1I.—MONOPETALA3—( rmtinutd ). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 96.— CON VOLVLACK/K—(concluded). 

Tiube Co.NToi.vm,K^t—(concluded). 


IS 

Ipomoea acaai II flora f pimroct-pliulua, 
Horb.] 

... 

Very common. 

14 

t , chryaeldea fmuricata, Mud- 

den]. 

... 

till it bar. 

15 

Auiania barlerioldct 


Kiwi bank, Khoima. 

1G 

Convolrnlua plnricnulia 

. ., 

illiuliar 

17 

arvenaia [Malcolm! Itotl< ] 

... 

Naini Til, Mr. Water, 
field. 

16 

l'orana ramnoaa 

Maavti 

Common. 

19 

paniculata 

EtoItuIhb alainoidcs [aericea, Madden], 

Thibb rt»a.NT»:j«. 

91 

»» 

SO 

... 

Very common. 

21 

Cuacuta reflexa [ vt micoaa] 

Akaah Icgtili, 

Common 

22 

„ macraniha [ &r and i flora, 

Wall]. 

ORDER *7.—nORAOINACI 
Tim be Coamr.v. 

pa ... 

EX. 

i requeue. 

1 

Cynaion n-atitum 

Pyfi 

Common up to 3,000 ft. 

S 

Cord I a latifolia, Hoxb 

1 Borla 

BHibar rarlety. 

S I 

„ Myxa, Linn. ... ... , 

T*ibb Ehrkticjb. 

! KoJah 

Common. 

4 

Ehretla aerrata 

1'anya 

Common, April 

« 

„ l»»ia 

Koiiah ,. 

„ Bhibar, March. 

• 

„ vimlnea [Rhabdla acricca ... 

Madden]. 

Tbibb HaLfOTBOrxaa. 


„ ( b rim bade. 

7 

Heliotroplum atrlffoaam [brerifolinm j 
Wall]. 1 

Tbibb Bobaokjk 

Soil- TBIBB Koui KM. 


Common. 

• 

Hicfotonli Bentbaml ••• ••• 1 nt 

Somubi Lithoaisrjckji. 

Badri nith. 

• 

Onoama eehtoidea 

• • a 

Above 10,000 feet. 

10 

MyOlOtil pftHfDS ••• aaa 

e • a 

„ n Chan- 

patU. 

ff M M 

11 

looffUlora 

a a a 

IS 

Bothrioapertnum teoeHnm [Cynofioe- 
Bom pnwtrstvn, Dob]. 

a. a 

Rare, Blniar. 


47 
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HIMALAYAN DISTRICTS 


1)1 VISION 11.—MON(>1 VISTALJv— ( continued). 



Vernacular 

name. 


OHDBU 27.—DOUAG IN A CK/K—(coucl mlid ). 

SUll-TUIOK CrXOUMIMfcJ! 

P Eritrichiuoi rotund) fo’iuin 
14 Kchinospemtum ghxstiiriintum (Cyno- Kura 
glowum uiicinatiim, ltoylt ]. 

16 CynoplobBiim furcatnn „ 

16 „ micrun'hmn f t-ani'BrciiR, „ 

Wall]. 

rlocliiiiiiitiiui I „ 

18 Trlchodisma iuJicuui 


A bore 10,000feet •, rua 


•i »» 


Very common. 


Pt ft 


, Frequent, 
i Coumion. 


ORDER SB. -SOLANACKJE. 

Tarne Souaka. 

Lycoperaicum enculentiiia ... Wilayati hoi 

K«u 

Solanum (Pachyetemon) tubernaiiui... A hi 


„ Huxburgbii frubrnuij 

,i vcrhMcifolium 

„ (LcptOBtrmun) indicum 

„ xauthocarpmn 

», mtr. Jacqiiinil 

„ »er. Schroder i [iliffiumm] . . 

„ eacnleutum [tnelouguiaj, ... 

Capsicum frutcsccns 
Nicandra phyaalohlra ... 

10 Phya.il is peruviana 

Tuijik Datork/k.. 

11 Datura Walliehii [ferox, Madden] ... 

„ mr. double 
It „ alba .. 

„ nr. double 

Tnralt NlCUTtANKJB. 

IB Niootiana Tsbacum 
14 Petunia Phmnicea 


Chholn phi- 
wnin. 
Usiiitn 

Kant Lari ... 


Baigmn 
Lai uiirch ... 


Cultivated. 


; Common. 


Kdla dhatdra, 
Dhatura ... 


TaraLku 


Cultivated. 

»» 

Introduced. 


Valley*. 
Cultivated. 
Very common. 
Cultivate*!. 


Cultivated. 

Introduced. 


ORDER 19.—SCROP1IULA RIACKAE. 

♦ _ 

Tum AKnnnniKiaja. 

Verbaocum Tharana ... ... Ekalbir 

Oeieia joromanadiana ... 

Linaria ramoaiaslma 
it incana 

Antirrhinum orontium ... ... ... 

Borophularia Edgeworth!I - 


Ran, valley*. 
Common. 

m EtJ 144a 
Above 11,000 loci. 
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DIVISION II.—MONOPETAL.E—( continued ). 


*o. 

Scientific name. 

Vernacular 

mum. 

Note. 

T 

8 

ORDER SO.—SCROPHULARlACBJi 

Tmik AxTtsiiiNiji—<eone 

Scropliularlanelyantha ... 

„ nlmalenaia... 

—(continued) 

laded). 

Oajalla 

If ••• 

Common. 

» 

„ obtuaa (Modleu) 

fl ••• 

Frequent. 

10 

Mltuulua nepalensia* 

• ■ » 

Common. 

11 

n gracilia 

• aa 

Frequent, 

1 * 

Muxue aurculostia 

a • ■ 

Common. 

18 

„ rugoaus 

• . • 

If 

14 

Lindcnbcrgla grandl flora 

i • « 

M 

1 ft 

„ urticcfolia [Stemodla 

ruderalia, wall]. 

„ mscroatachya 

a • • 

Very common. 

H 


Raro. 

17 

Linmophilft menthustrum 

Jangliaonf . 

Common. 

18 

w hjpcvicifolU 

iy 

n 

10 

IlcrpmtU Monnieria 

Jill nfui 

is 

SO 

Torvnin cordlfolia 

a • » 


ai 

Vanil<>lli a cruataua [pedunculata, 

... 

IS 

ss 

Madden]. 

„ nummular! folia 


Very common. Augnat. 

98 

Bonnuyn brsciiiata 

... 

Frequent. September. 

9ft 

„ grand) flora 


SS 

95 

TmiiE RuiXANTurar 

Hcmipliragma hetcrophyllum 

... 

Common at'10,000 feet, 

m 

Digitalis purpurea 


Dikuri andDyfiritil. 
Introduced. 

27 

Wulfenin Anilientiana [L'asderota 

. i a 

Common near water 

98 

Amhcratiana, Wall]. 

Veronica (Beccubunga) hlmalcnaia 

• • • 

al>'*re 8,000 feet. 
Above 10,000 feet. 

SO 

[grandlflora, Wall], 

„ anagallia 


Up to 5,000 feet. 

90 

„ punctata 

... 

ss 

91 

„ (Chanuedrya) deUigcra 

... 

Common. 

9S 

»* »» laaa.. 

. « a 

Above 11,000 feet. 


„ tar. of V. chiimisdrya? 

• »• 

Kedarnfth. 

99 

„ (Oinphaloapora) biloba 

• 

Common at 8,000 feet. 

94 

„ n Madden!i Edge. ... 

• • a 

March. 

as 

.i agwatla 

. . a 


98 

Bttchncra hlapida 

... 


97 

Striga hinuta 

. •• 


• ft. 

„ ear. lutea 

... 


98 

„ caphraaloldcs ... 



99 

Leptorhabdoa parelflora [Gcrardia and 
Sopabis parelflora]. 

Sopubia trfflda 

• « . 

H 

49 

• ae 

Grsmy slopes at 8,000 
feet. 

Bageawar. Frequent. 

41 

Cent ranthera hlapida 

a# • 

it 

„ tar. nepalenata 

Euphrasia offleiaalia 

a## 

Above 1,000 feet. 
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Until. AY AN DISTRICTS 


DIVISION II.—MONOPETALjE— (continued). 



Vernacular 


ORDER «.-«CK01»HULAKtACliJK—(co/»eli»d«d). 


Tribk Riujuntiik.k-( concluded). 

45 Pedicular!* (Cyclophyllum) pecti¬ 
nate. 

44 „ „ porrcctM, 

„ [degann, Madden] 

„ (Si phonotus ) inegnliut- 

tha. 

,i (Edentnol) carnoea 


Frequent. 


Above 10,000 f«ci,| 
Comtuou. 


ORDER SO. - OKOBAKCIlEACEiE. 


1 Phelipcea legyptlaca 

• JEfinetia iudica 


Rare. 

Frequent, Btgcawar. 


ORDER si.—ACAN11IACEA 
Twin. Tmbmjwioika:. 

1 Heraceutria coccinca } Kaljug 


Bliahnr and valley*. 
Winter. 


Taing llrouortiiuija. 

S Hcmiadelphia polyaperma •• 1 

Tain>. Rwm.i.K .*. 

* Petalldiun: barlcrioldee Bakruota ... 

4 Jieinigrapliia latebroaa, [Hucllla 

latebroaa]. 

0 Atahmanthera Wallichii [goaaypl- Janmlela ... 

na. Madden}. 

0 Qoldfuania pentatemcnoiilca 

9 Strobilautlica auriculatu* ... Tiikapurl ... 

• „ Wallichii 

Kapur nali... 


attenuatu* 

glutinoau* 


Bliahar. 


Cotuuioii. 

Very common. From 
tlii* bee* make the 
beat honey. 

Frcqneut. 

Bliabar. 

Above 10,000 
feet. 

Common. 


Tribk BuitKMEa, 


11 Barleri* dichotoma 

It u nepaienala 

19 M elllata (roaca) 

14 - „ crlatata 

15 Lepidagathla hyalin* 

)• n aatulata 

17 „ cuapidata 


Frequent, September. 


Sarp jiba ... 


Common. 


About 4,000 feat. 

Common. 
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DIVISION II.—MONOPiSTALJS—( continued ). 
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HIMALAYAN DISTRICTS 

DIVISION 11.*—MON 0 PETA MS —( continued ). 


No. 

Scientific name. 

Vernacular 

name. 

Nota. 


ORDKB 94.—LA HIATAt -<eanUnued). 

I 


Tiuok Ouimk* - (concluded). 


7 

l’lectranthv (iaodon) Coetaa 


Very common. Oetr. 

• 

ii i. rngooue 


Coinin'*! up to 6,ftu0 ft. 

• 

n (Pyramldlum) terulfollua, 

• •• 

„ low deration*. 

10 

„ (Colcoidca) oordlfolius ... 

... 

.. »* 

11 

Col c«a barbatua 

Final 

Very common. 


Town Battbksi. 




8U9-THIAK ItLBlIOl.T/IKiC. 


E3 

I'oipwtnnon plaptrantholdca 

Uiulra 

Common. 

10 

Dyaophylltfcruclata 

llnl abut 

„ in awami«a. 

14 

Coltbrookia iippualtlfolla 

»f 

1ft 

KUholtsia ftara 

lltuuiKria ... 

„ down to 6^000 feet. 

mm 

polyatachya ... 

llliaiiftria ... 

Very oouuiou. 

17 

„ Inciaa 

Set bliangria. 

Hare. 

mm 

Klshollsia |tllosa 

Frequent. 

10 

„ rrioatachya... 

... 

Hare. 

00 

w (Cyc'oitegla) atrobnlifi-ra 

... 

C- nimon. 


Suu-thuik MuTUta. 



91 

Perilla ocimoidet 

Bliatigria ... 

Cultivated, September. 

99 

Mentha vlrldiw 

l'tulina 

Naturalised. 

99 

,, Hoy leans 

... 

Hare. Near Hliiium 


Sun -tmmk Tiiymkac. 



94 

(>riirannm normale ? [v nlgarc ?] 
Thymus scrpyllmn 

Han tulal ... 

Very eomnion, autumn. 

| 

ajwain... 

Common, except outer 
rang* 

Sua-tmuk MKM.in. Ac. 


Microancria bifitira 

... 

Very common. 


Calanilntha (Clinopodinni) reiicna ... 

„ [Meliaaa, 

a* • 

_ t» 


... 

June, under ticca. 

BH 

Madden] umbruaa 



w 

Uo4coma nepalenala 

a • • 

Frequent. 


Taiiu: Mokabukjk. 



90 

Salvia (Drymoaphace) glntlnoaa 

• •a 

Frequent, outer range. 

91 

[Mane, Royle.J 

Salvia ( AetkiopU) lanata 

Oar.lya 

Very common, March. 

99 

„ ,i Mourcroftiana ... 

• • • 

Above 10,000 feet. 

99 

„ (Notloephaee) ptebela 

• • a 

Bhftbar and vallcya. 


Tnihk Nepitkjb. 



94 

Nepeta (I’ycnoncpeta) oplcata, rar. , 

a • • 

Common, Binanr. 


0 „ data, Roylc ... 

• a. 

Yellow, morning. Mm 




afternoon. 

9ft 

„ H clliptica 

1 

• 1 

Common, Knaar. 

94 

i ( (Catarla) nalerala 

• aa 

Frequent. 

97 

99 

H n Iroeophylla ... 

«• m ffraeillfiora ... 

!»• 

Common. 

Bfaifaor. 

90 

ii (Macronepctu) GorauUna ... 

a a * 

Frequent. 

40 

Dmcoerphalnm acaatholdea. 

• aa 

Nftl. 

41 

Latiemantte Roylrana ... ... 

Bilangw ... 

Rare. 
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DIVISION tMONOPETALiE—( concluded). 









ITTMAIjAYAK districts. 

DIVISION III.— hYKSKhlR- 



ORDER l.-FHYTOLACCACr AS. 

1 Phytolacca, dccandta, ear. acinoea, ... I Jintg 


ORDER i.-CHEKOI'ODIACa*. 

1 Beta vulgarla, var. Bengalenaia, Roxb., 

ChenotKxlium album ••• Bhatnwa 

„ (Ambrina) Botrye ... 

ORDER 3.—AMARANTACEiE. 

Taiax Canuair m. 


Cultivated up to 10,000 
feet. 


Cultivated. 

Common. 


1 I Deeringla ealcmioidea 
Celoala argcutca 


... | KAIalohari... 
... Slrali and 
I ghogiya. 


Two* Achybaktiixa. 

Amarantaa caudatua ... ••• 

anardana [farinaceua] ... Bamdinaand 
" chua. 

„ aplnoaua ... - ••• 

JErua aeandena ... ••• 

Achrrantbaa oapera. ... 

„ apeciea rbldentata f], • • • ••• 

Cyatbole tomentoaa [Pupalia aequar.j Jhat knri ... 
Madden. 


10 m capltata. 

Tams Gonmaxita#. 

It Altornanthera nodlftora ... 1 Bhlmrij 

ORDER 4.—Ntctaoinack*. 

Bmrhaavladlffuea ... ••• I 

MlrablUa Jalapa ... — I 


Common. 


Oardena. 

Cultivation. 

Common. 


Not known at Kew 
Very common. 


Common. Bh(m Til. 


Common. 

Introduced. 


Rheum emodi 
Oxyria dot! or 


ORDER S.—POLYGONACEJE. 

Tain Tbbtoocawm.. 
iodi ... — | 

ktiOT ... ■" I 

Tuna Arfaaocaara*. 


Romax (laaallnm) Wallihcbil .%. 

u napalcnaia ... ... Hahmiya ... 

* (AoetOM) hMtotw ••• Almora 

Kmnlfia mooaadra or ialaadlca 
Polygonum (Avicolarla) effneont ••• 

rbemlarioidea.} 

n ftbxburgfcll ... ... »• 

„ lllooebroldea... 


Above 10|000 fact. 

* »,«*> „ 


Bhibar. 

Common. 

Very common. 
Above 13,000 feet. 






w twv. TOwum 


sn 

DIVISION III.—A l‘E'1'A lJ AV-( t'OHli'mtfl). 


No. 

Scientific Mime. 

Veniuculnr 

lutmc. 

Note. 


1 Uttlfilt 5. -1*1 H.YC.ONAClUfi—(coneludcil). 
Taint: Amuutiitti'KO (concluded). 


10 

Folygomiui cilioMiiti 


Hare. 

11 

„ comntiim 


14,500 feet. 

t '.tllUIMMI. Si pUmlicr. 

19 

•• rccitmlM'im ... 


10 

„ (IVnicuriii) Ilnmiltouil 

[liinpidiru, Hun.], 


Frequent, Hlirbar, No¬ 
vember. 

14 

H iiarlNtimii ... 


Itli-iliur. Cum ii ion. 

13 

>. Ibrnii 


Fnipictii. 

10 

„ lNwintlm 


Illiulaur. 

17 

it IlitcciiituiificlubtuuiiHoxli.], 


pf 

98 

n auipliibimu... 


Nninl Tul lake. 

19 

„ lanigeriim ... 


Frequent. 

Nniiii 'hit lake. 

SO 

i, aritbrincrvum 


31 

•i (lliatortu) r » v i p a r ii in 

fbii'liifcriim, liujrli]. 

... 

la.ooo £eet. 

99 

n uplirroHlachyuni 

■ • 

Very comiiiuit. 

98 

,i tuiipN xicnule 

■ i. 

Cuiinnon. 

94 

i, nffinc [Ilrnnoiiln, Wall.), 


At high vlevutltina. 

9* 

,, cmofll 

• •a 

Itii re. 

90 

(Ol'lyniocriiluloD) dell cat ul uni 


19,000 fwt. 

97 

H no i nin!iu;ifolium. 


14,500 feet. 

98 

i, fllicAiilt- [cillnttim, 

Don], 


Hare. 

9« 

>i Iinmilo 


»l 

30 

H perforatum rpnnc- 

tntiim, Don]. 


fl 

31 

ii lupalenao 


<41111111011. 

39 

ii npluerucipholum, 


Frequent. 

33 

H uipitutuni [reiieiiN, 

Wall.], 


Very coiuiitoii. 

34 

ii •inuntii ii 


M,r,oo feet. 

Very ixihmiiou. 


t> (Cwymlmcephnlon) illinium-, 

... 

35 

,i ( Ruliinocuiilon) Imrridutu ... 

, >9 

illiiui Til. 

30 

,i (Tiniaria) convolvultia 

... 

Common. 

37 

„ ptcrocarpnni ... 

i . ■ 

M 

*18 

i, (Acono/onim) froiuloauni ... 

i 

I 

39 

,i polyatachynm 


19.000 feet. 

40 

„ Fagopvnim (-m-iili-ntntn [ vul- 

gare, MaddenJ. 

Ogal 

<'ultivated|lowvr hille. 

41 

„ emarginntnm 

l'upaj; 

Higher lillla. 

49 

„ cymomim f corymb o a urn 

Madden]. 

ORDER 0 — LAUllINKJKL 

Secvrox Rxixvoi.ociiOTtat. 

llon-ogal ... 

Common. The native 
namca given liy lloyle 
are incorrect. 

1 

Cinnamomum Tamaia, ear. albiflo- 

TijpAt, delclii- 

Common. February-^ 


ran. 

nl. 

May. 

9 

PhKbe lanecolata 

San kunwat... 

Hhfthar and valley*, 
Kelir nary— May. 

3 

m pallida 

Knnwal 

Co-union. 

4 

„ pantenlata 

(Capita kunn-al, 

Itli&bar and valley*. 

6 

MaoliiliM odoratlMimaa ... 

... 

Common. Ma r c h — 
Augiiat. 
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mirXr.AYW wprnitTs 


DIVISION Ill.—AI’RTAIuK—( ^nlhnml). 


No. I 

i 

i 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER O.—LAURINK.K—(ronclutleri). 



KmTIOH IjCVOI UVKATKJI. 




Tctrantlicra lanrifotia fa pet a la, 1 (iar-bijur ... 

▼allcya. Jnue. 

7 

Itotl^rar Roxburgh!!]. 




„ nionopcUla 

Katumra, 

Common. April. 

A 


aiiigrao. 


p 

Litatna liinutffnnaa 

,,, 

Rare. 


„ eotialuillis fT. pull rut, Don.], 

Chiriru and 

Common, interior of 

in 


chirdiira. 

liilta 

11 

Duphuiiliiint puk’lirrri'.i uni 


Frequent. 


,, jbifnriiiiu ... 

... 

IV 


ORDER 7.-TIIYMKI.AORA5. 


i 

Daplinc papyriicin[D ciu>uiiblna,lY all.], 

IM 

Common. 


n wir. purpurea ... 

Barnwn 



•i n alba 

Set huruwa... 

Cued,for paper-making. 

s 

Wlkatmmin aulicifolla [ Daphne acrl- 

Chuniliya ... 

Conn nun, lined for nmk- 


era, Madden) 


lug inferior paper. 


ORDER 8.—EL.KAGNACE.K. 


1 

Uippophrur ■nlicifolia ... 

Dnr chwk ... 

Common oborc 10,000. 




feet. 

t 

Blmgnua purr i folia 

tliiwuin ... 

Qommon 

3 

„ latifolia [fcrrnginca, D.C.] 

... 

Ifliabur. 


OK DRU 9. - SANTA LACK A!. 


1 

Oayrla arborca, [luptilcnaia, Madden.], 

Dakar illiaru, 

Common. 

1 

Thcaiuiu hlniulcuav ... ... | 

... 

Rare, Binaar. 


ORDER 10. - AKISTOLt »CII 1 ACR.-K. 


1 

Arlatoloclilu auccata ... ... 1 

, 

Frequent; about 7,000 




feet. 


ORDER 11.—EU I'lIOlllllACKAE. 



TkIIIK 1’llTl I.AXTIII At. 


1 

Andrachnc cord! folia [Lrptoptia cor- 

• • • 

Very common. 


difoliua, Dm]. 



s 

AntUlcamii dlaudrn ... 

Snndioti amli 

Bhnbnr. 

a 

lMiyllanthn* (llcmiglochldion) nepn- 

Bnir mao ... 

. .. 


lviiaia [IlnuUcia ovntn, Wall. Olo- 

*1 99 

Very common. 


cbtdlon blfnrln, Hoyle]. 



4 

h velutlnua 

• • • 


A 

n (Kmblica) Km hi ion 

Amla 

Frequent. 

• 

(Paniphyllunthna) urinaria 

Slab! 

Common. 

7 

(Kupliyllanthne) parvlfullna 

• • • 

Frequent. 

A 

Vutvanjlra HoxburirhU ... 

Putrf jlri ... 

Blinbar. 

A 

Recur idtyn (Iflnggea) obornta [I’hyl- 

Dhini 

Common. 


laulhua retnana, Wall]. 



10 

m leucopyroa [rhyllautbaa 

albloana. Wall]. 

Ainta 

ii» 

n 

BlaekelUM Zegrlani* [Andiachw trifo- 

Korea 

• •• 


liata, Koal>], 












OK TBS NOBTH-WK8T8HN PROVINCES 


379 


DIVISION I1L—APETAL^B—( continued ). 



Vernacular 

U»UK>. 



ORDER 11.—KUPUORBIACKJE—(ooncl mlod). 


Titian B«umu««. 


h RriddU etipalaria 
i: H (CfnytU) man tana 


retnsft 


Bar*. 

X*m*llv» ... Common. 
Kiwi* ... Up lo 3^0 


Tub* Aouithm. 


Up tos^oootat. 


1 « rrewi* nnditlora ... ... Tfiniri ... Bhibir. 

10 MaHotne philippineneia {Uottlor* Kyanl ... Very oomi 

tiuetoriaj. 

17 Blclnrn eouimonie ... ... Ind, rend I ... Common. 

18 Homonoya riparia (Adeii*, Madden], KatnlAgar ... Frequent. 


BhAbar. 
Very ooi 


Taiaa Hippomakk-*. 

19 Jotropha Careaa 

90 Balioenermaoi inoalannm fCrotonpol- 
yaaJrna, Hotb.] 

tl Rioecaria (Triadic*) a.blfera 

tt „ (Fa’coneria) inaignie 

93 „ (Ru:icx'curlu) near! foil a 

[aeplum, Madden, tttillingia hlow- 
layenaia] 

Tana Bopmomuiuk. 

•4 Euphorbia pentagona [Roy lean a] ... 

f „ anguetifoHa [dracuncnloi* 

dm, KoxUJ 

H „ hlrauta [longifolia, Don.], 

97 N pcpioldca 

98 „ pllulifer* 

98 „ notoptera 

.10 liyperl.Wla... 

ai tliyinifolia 

a» „ pIl«Mwa 


Safcdlnd 


Pliutkiya 


Sohund 
Dudhlla and 
MahAbir. 


ORDER 19.—DAPHNIPtlVLLACEiK. 

1 Daphniphyllam himalcnae [Oyramira | Kaktfchandan 
laorina, Wall. Ilicinem tp.. Hoy la.] ) rakt angltya. 

ORDER II—BUXACR*. 

1 Bnxue aemperriveaa __ ... ... I Papar ... 

9 Rarcuooeea aallfna Dec. [S. ncpalen* I Sukat ting... 
ala, Hoyle]. | 

ORDER 14.—CANNABINaO^AL 


I Hanoi** lapulaa 
9 OaaoaMa aatlra 


Bhang 


Natnralisad, BhAbar. 
Common, 8arju bank. 

Introduced. 

Common. 

Vary eouraon, Sarjn 
bank. 


Up to 8,000 feet. 
Common up to 8,000 
feat. 

Abora 8,000 feet (Ilka 
lielioeeopie). 
Frequent. 

Very common, 
tiaaai ralley. 

Col. Daridaon. 


Frequent. Uaad in 
marking the tlku 
mark mo forehead. 


Milam and Win. 
Common, high lerela. 


Inlroduoad. 
Very common. 







iTiMXr. wax i>rxrRicr.« 


DIVISION III.—APETAIjAE—(aW^a/). 



Scientific name. 


Vcmacnlur 

name. 



WIDER IS.- ULMACIwSL 
Ultima Walllchlonn [croai, Roth ... I < 


ft parrHolitt (vir^ntn, Uoxb.] .. 

Onloptclon intivrifoMn [U!mn« into? 
rlfolla, Roxbl 

Ccltla auatrulia [tctnuidru,, Roxb] .. 


Sponla poll tor la [Celtl- tetrundra, 
Wall ?J 


C'ltaitilvnr mA- 

ya. 

li •« • 

Ktnjn 

Khnrok 

Khooi, khak- 
al. 


ORDER 16—MOUACKJK. 



Rtnb'na aapjr [Trophic anpe-ra 
Plecoap.rni.tm apinoiiim [Bntia *pl- 
noaaj. 

Morns lndien 
,. Uovlgatii 
„ aerratu 
Flcna indlca 
„ inf.ctorii. 

M Talela 
„ reliirioaa 
„ cordlfoiia 
„ return[nltlda] ... 

„ Onrica 
h v-irguta 
„ parasitica 
„ scaodcna 

„ traeliycarp* 

„ Cnnta 
tt glomcrata 

„ macrophylla 
„ oppoaitlfolia 
tt Lndocea 
„ lanrilolia 
„ ovate 
„ Chincha 
„ aaxatilis 
„ lamlnoaa 
acuminata 


Freqnont. FIowcik 

precocious. 

Frequent. Klovtrr 

coctaueons. 

Ommim. 

Very ldiihmom <uv< 
planted. 

BtiAbar and * alley*. 


Ithibar. 

Hare. 


Shalitut .. Frequent. 


Klmu 

Bar 

l’akar 

Kathbar ... 
Plpal 

Kabul pi pal, 

Anjir 

Bern 


Konia 

Gular 

Tlmla 

Totmila 

Kabhila 

Dudhila 

Bctull 

Kiamira 


It 

Common. Dfaocmt 
Valleys. 

Bh'ibar 

Planted. 

Vallcya. 

Common. 

BiiAbar. 

Cultivated. 

Very common. 

Bhabar. 

Valleys. 

rt 

Common. 

Planted and banka of 
Kail. 

Fruit eaten. 

Common. 


ORDER 17.—ARTOCARPFJF*. 


Artocarpna Lakooeha 
Cadrania jaranenst* 


Dhio 

MAndu 


DhAbar. 


Introdnred- 

BhAbar. 


ORDER 18.-rHTTCACEiF, 
XlUBK UntlOIA 


IMlea parviftor.t 
(tirardinla tirtcrnpliylta. 


< 

at 


Shlakanna ... 1 Extent very common 


A«a bicbhn. Very common. 











OF 1'UB NOil 1H-WKeltJLN MwVlM'Kh. 


»bl 


1)1 VISION III.—APETALiK-(nM). 



Vernacular 

itatiic. 


OliDKK It*.- UliTIGACKJX- (concluded). 


Till UK 1*11 iCKIUKiK. 


1’ilcn script* Wull.] 

LtcanlluM pcdum-u.uriA 


Kuodialu ... 


KlahMU-iuiuii auwilc [I'rocria puucU- „ 
ta, Dmij. 

>• p'utyphyMnui (liirifelii 

«> Strut liey.inmu 

i. Jivcriituliuni 

Till HI. IhKIlMMUCA. 

lkehnu rln niRidowi [nervosa, Madden] (ieti 

h moeropliyllu ... ... Saochiln roI 

ku 

•> pl.-ityphylki, vur. rotim.li (Jur^clit 
folia. 

Clmiuttliainii aiptmiiiRcra 
I’ouxoLia viiniiivu fminnuiiieu] 

Mvinoiiulia peiilandr:i [Urlicu jk-u- Juiphal jnri, 
tundra, ltoxb. 
it hirta 

I* qiiinqiuncrvia 

Villcbruuea frutoirens, [Urtica frit- I’oi dluiida 

tcaceua, Madden ] an | ki 'nlil 

Dcbrcffeunia lonjjifolia ... . 

ii bicolor [Ikchmcria anlid- Tmdiyuri ... 

folia, Madden] 

Maoiitia I'uya, [Uoehuuria frutteena, Htnsnr patta 

and diiaiila- 

k.'ijiihi. 

OKDKJl !!».- riKKHACICvlv. 


Piper nylvaticutn 


... | 1’ippnlo mill, 


Piporoniia reflexu. [suxutiliii, Mad¬ 
den]. 


Common t Naiiti Til. 
Vi ry comuion : July, 
A iiRitat. 


Common. 

Huru 

Common; August. 


Common: liidic* made 
of the wood. 
Common. 


Jiliilmr. 

Frequent. 

Coiiniiou. 

Frequent. 

I Common. 

I fart*. 

Very comm on » April. 

Common up to 4,000 
feet: Hit i m Til and 
I'agcHwar 


Common; llltihur and 
valley*. 

Very eoiuiuoii on treea. 


OJIDMK i<>. COHYJjACKjK. 


Carpinns fnglnui 

„ vi 'Intn 
Coryliw lama 

CitUncwmii ti ilraluidc* 
t|ncrena incana 


... (ii.«li chiun- 
k liurak. 

* 1 If 

... Kapiai, blio- 
tiyu ba lira. 

... Kitonj 
llinj 


Common. 


Above in,ono feet. 
Common, Josh I- 
math. 

Frequent. 

Very common. 





3*2 


IiiriuATAK D1KTKICTS 

DI VLSI ON IIL—APETALjE—( concluded). 


No. 

Scientific name. 

Vernacular 

name. 

Nota. 


OH DIM to — Cl iHYLACK®—<condoded). 


• 

Qaercua tanaia 

Biaaj 

Frequent; Larlya kin* 
ta. 

Common, high dera- 

1 

„ aoniicarpi folia ... 

Karahn 



tiona. 

6 

ii iiiifttfttift »»• 

Tilonj 

Very common. 

9 

„ annulate 

Fbalyant ... 

Common, ralleya. 


ORDER tl.—JU.1LANDACKJE. 


1 

Jnglana rt'^ia 

I Akhrot, ikor 

Common. 

9 

Engelhard li a Colcbrooklane 

1 Mao 

at 


ORDER 99. -MYKICACKJE. 


1 

> Myrlca aapl '• 

1 Kaiptial 

Very common. 


ORDER 98.—B TULACEJE. 


1 

Betnla Rhojpattra 

Rhoipatra ... 

A bore 10,000 feet. 

9 

„ iltctnlaatcr) acmulnata 

liaoul 

tt «.000 „ 


[cyimdroatachjrsj 

SIlHOul 

Common. 

a 

„ nitiila 

l’nya-nilrah, 

ta 

4 

Alnus ucpalenaia ... ... 

Udcah 

Banka of all rlrcra. 


ORDER 94—SALICACEJE. 


1 

Salts (Plcianlne) tetraaperma 

Gar-bains ... 

Common near rtraams. 

9 

„ „ acmophylla f«!eal- 

a • « 

Frequent. 


bata. Jaoq.J. 


a 

„ (Dlandnr) bnbylonlca ... 

Majnun 

Introduced. 

4 

„ „ Walllchiana 

Baina 

Common. 

6 

„ „ elegana] knmaon- 

• •• 

Top oi China. 

e 

ensia, Lind ley J. 



„ „ daphno'dui 

• • • 

Alfcirc 10,000 fi-et. 

7 

„ , r.indleyana 

• • • 

H «• 

8 

ropulua nigra [faatigiata] 

Gar pipal ... 

Introduced. 

9 

„ ciliata 

Common. 


ORDER 95.—LORANTIIACEAS. 


1 

Vi cutn stellatnm, Dun. 

Banda 

Common on Pyrna. 

9 

„ (Apliylla) articulatum 

Ditto 

Common on Quercna. 


* 


Incana and d iiatata. 

8 

M attannatnm 

Ditto 

Ditto. 

4 

Loranttma (Unloranthna) lifnatrinua, 


Frequent; Jane. 

6 

„ (Seunmla) pnlrmilentua, 

M* 

Common t winter. 

• 

„ h eordHolina ... 

• * • 

Rare i DeeemKtr. 

7 

• „ M Tcatitna 

■ • • 

Frequent »winter. 

8 

m (Fentamrra) tongtfloraa 

l hi color, Roxb.}. 


Oommon»epring. 






OF T1IK NWrit-WKSTRIlN MtOVlNOK*. 

DIVISION IV.—UVMNOSPNHMiK 


m 



Scientific nuiM. 

Vernacular 

name. 

Note. 

ORDER 1.—ONKTACKA. 

I 

Ephedra vulgaris [Gerard lane] 

... 

Altore 10,000 feet i 
fruit edible. 

ORDER -CONIFER.*. 


Pinna longlfolla 

Cliir, aalla ... 

Very common. 

h Gerardlana 

■ • a 

Above 19,000 feet. 

„ exoelaa 

Ablee Smlthlana . 

Rai aalla ... 

Ragha 

„ 10,000 feet, Ha¬ 

noi, Painkhanda. 
Above 10,000 feet. 

n Bnxnonlana [dumoaa] 

Ptcea Plndrow 

n Webblana 

Cadroa Deodara 

99 

99 

99 

Diyar 

Rare t found by Cap¬ 
tain Webb. 

Common above 10,000 
feet. 

„ „ 19,000 

feet. 

Introduced. 

ORDER CUPRB8SINEJB. 


Cnpreaana toraloaa 

„ aempervirena 

Sara! 

■ ■ a 

Nainl Til and Joalii- 
math. 

Introduced. 

Junlperna (Oxycedrua) couunnnia, ... 

„ „ reenrra 

Chichi ja .. 

Bhedara 

Milam and N(ti, 19,000 
teet. 

Rare. 

„ rar. aqnamata ... 

Del bhedara, 

114ni Pint, 8,000 feet. 

„ (Sabina) rxooiaa 

l'adam 

MUam, 19/100 feet. 

,, ,, Walliehlana ... 

• 

Bhedara ... 

Milam and Niti. 

Vmr. aqnamoaa. Madden ... 

Bel bhedara. 

Pindarl, Painkhanda, 
Kikholl gndrt. A. 
kind of yeaat la made 
from thie plant. 

ORDKR 4.- -TAXACK*. 


Tumi baecata 

Thnner 

Common. 

„ anti lava ... ... 

■ ae 

Bare ( only found by 
Hoyle. 




HIMALAYAN B1KTMCT8 


m 


DIVISION V.—ENDOGENiB. 


No. 

Scientific name. 

Veraacnlar 

name. 

Note. 


ORDER i.—ZINGIBERACJLR. 


1 

Curcuma aaguailiolla 

Ban haldl ... 

Up to c/kp feet»May. 

* 

n longa [kuchjor, Boyle] 

lialdi 

Cultivated up to 4^000 

a 

Hcdychlnm apleatum 

KaohGr-kac- 

Common. 

4 

5 

M cocclncuui 

„ villoaunt [Mr* Men] 

hri. 

Rakthaldl... 

n 

« 

„ tenuiflornm Martian AH] 


Rare, Plyira. 

7 

„ coronarium [flavum, 


ft 


Madden], 


Gardena. 

8 

Roaeoea purpurea 



• 

M alptna 


Common j antnmn. 

10 

m Intea [gracllla] 


ft 

11 

w elatlor 


a 

» 

Zingiber capitatnm 


Dakar] bniyak. 

18 

„ llgulatum 


Bhitar. 


„ wr, chrysanthemum 


99 

14 

H caaaumitnar [el at am, Mad* 


Bhlm Til. 


den?]. 


Bhibar; oaten b? nisi. 

EH 

„ officinale 

Adrnk 

Cnlti rated. 

10 

Aniomu'n aubulatnm 

Uaiehi 

Gardena 

1.7 

Coatna apccioana 

,,, 

Rare; valleys. Autnmn. 

10 

Globba aecuuda 

•« • 

Bhibar. 


„ Orlzenila? 

... 

tt 


ORDER 8.-MABANTACIL*. 


1 

Canna apecloaa 

| Kivira ... 

Gardena. 


ORDER 8.—MUSACEA 



1 

Moaa aaplentum 

»M 

Cultivated. 

t 

„ nepalenaia 


River banka. Aakot to 




Dh&rchila. 


ORDER 4.—AMABYLLTDACEJS. 

- 

1 

Crlntnn toxlcarlum 

Chandarkan- 

Common t July. 



wal. 


0 

„ apedea 

• •a 

Introduced. 


ORDER 5.— HTFOXIDACRX. 


1 

Cnrenllfro muno 

Pitiri 

Bhlm Til. 

> 

„ orohioldaa 

ft 

Common up to 4,400 

0 

Hypoxia minor M 

aee 

tel* 


ORDER 0.—1RIDACRJK. 


1 

Pardanthua atnenila 

Kaiir pata... 

Very commas. 

t 

Iris nepalenaia 

Nll-kanwal 

Common. 

9 

„ knmaoMaata 

• •a 

tt 

4 

„ decora 

•at 

Preqaent 

8 

Tigridia paeonla 

• •a 

Introduced . t 














ttttt 


or TH1 HOBTH-WKSTRJIH PROVIKCR8. 
DIVISION V.-—ENDOGENJS — (emtinwJ) 


385 



ORDER 7-HYDROCHARIDlLfi. 


Valliontris ipirtlli 
Hy drills rertteillata 


Bhira TIL 

II 


ORDER •.—ORClllDACILK. 

Tbibk Mam*ide.*(Knd.) 
SvH*rBIMK rUDI(T.ULUi«. 
Idltolla ... ... 1 Hind* 


Otocronia IrldltWIa 
Mlcroatylla Walllchil .. 
Diode cyllndroetBchye .. 

Llpfrli nrpalotti* 

Pholldota articulate 
6 | Cnloityne n-tlda 
„ prarooi 

„ oralis 


KOB-TBIBE DCVOKOBII M 

Eria courallariol.les [Octomerla »pi- Ganr panja, 
cate]. 

DcartfoMom alpeetrc 
11 1 „ PKrardll [roBtorn?] ... 


Taw dtTatlou, 
Colonel Daridaon. 
Common, Blnaar, Chi¬ 
na, AturaM. 

Lariya Kanta, Colonel 
Daridaon. Augnot. 
Common, April. 
Valley*. 

Kotahgir. Ootober. 
Blnaar i common, May. 


Common on oaks, Jan* 



TaiBB RnMiNca (E<n.) 

Apotnrla ftmlthlana 
W Phaios albna 

Id „ Moolor ... ... 

Yribb Vakdeji. 

Cymhldlom trlata [Laiala trlolior- 
hlia.1 

M Knloohla oampcatria ... 


Cyrtopcra fnaea (Kara, Baylo III.) ... 

Yaada cristate ... ... Biada 

10 Saeootahiom guttatum ... 

•1 „ hapHloBom [Cymbidiam 

prmnonam, Itoxb.), 


„ odorstm [oomutmn, Roxb], 

Csbathe planUft nee ... ... Hyacinth or* 


Frequent. 
Common, Jana. 


Bhibar. 

Very oommon n a at 
Bitlm Hal, Jane. 
Colonal Daridaon. 


Freqoont, low levels. 

Haro Bhibar. Salop 
made from root. 

Freqotat, sweet scent- 

Common np to 4,300 
foot. May. 

Common, on trees. 
Juno. 

Vary common, low de¬ 
rations. May, June. 

Haldwanl, on Ulmua 
Intend folia. 

Common. Jane. 

Colond Daridaon. 

Vary common. April. 


49 











HIMALAYAN DISTRICT* 


DIVISION V.—KNPOCJEN.*:— ). 



Wniiiculiir 

IlASIIC. 


OK D Kit 8.—(IIICH i DAC li AC—<cond udod ). 


TMBK OPillcTPIli 


96 I Orchil loti folia 


S8 Accra* anguatifotia 
•7 IMatanthera Siiinnnc 

98 „ obcordata ... 

90 „ acuminata . . 

30 HemipiUa cot.li loll* 

31 Perintylua goolyeroidei ... 

89 Herminium Monorchia .. 

38 „ gramincnm . 

34 HabcnarU pcctinata 
34 „ intermedia ... 

36 ,, marginaU ... 

37 „ eniifolia 

38 „ plantaglnca 

, rostrata, Madden 


40 Gymnadenla commelyruefolia, Mad- 

dcn. 

41 Satyrium ncpalcnae 



Pakwa-dimni 


Trim Gaitrcdika 

49 Kpipogfunt Gmelini ... ... I 


I’hulmin near Jo*hi- 
muth, June. 

Vtry common. 

Kanigur, September. 

Star Xu ini ThI Hrrw- 
err. Scpri-mlicr. 

Naini Tal. Coon r i 
Daritlaon. 

Near Kitairaa, Sep¬ 
tember. 

Frequent. 

To,, of Lanya Kanta, 
August. 

Marc. 

Common, September. 

?• »» 

Very co.union, Auguat, 
September. 

Colonel Daridaon. 

” " 

l crlinpe name aaemar- 
ginatn. No. 36. 

On Kali math, 0,000 
feet. 

Very common, August, 
September. 


Colonel Davidson. 


Trim Nuirila 


48 Splmnthea austral la 

44 Epl;,iaot!a latifolla 

4A n n-aemotaehya 

46 Goodyira repena 

47 „ proctra 

48 Zeuxtne sulcata 


Very common, Auguat 
September. 

Common. 


Binaar, Auguat. 
Winter, Bhabar. 


Txiaa ARi Tiioar m. 

48 C ep ka la ntheta acuminAta ... i 

1 * 

Tain CrfRinuA 

go Cy pH p o d ium cordigerum ...I 


Common, under treea. 
May. 


Lariyu Kinta, May. 
Colonel Duvidaon. 










OF TUB NORTII-WRSTEBX PROVISOES. 


887 


DIVISION V.—ENDOGENjE—( continued). 



OUDKR I'ALMAC/JR. 


ChanurrutM Martluna ... ... ( TIiAkll 

„ nor. khaajann. Mail dot .. „ 

Wtllicltia (k-milforu f II urina oblong! - | X»lt>iugni.. 

fulin.] j 

L'lietnix aylveatria ear. huinlHa Mn> Khujttr 
den. 

„ acaulia ... .. ; 

Culiumi« Kuylffuiun, [C. Hutting ?] ... Hot ,. 

OM>RK 10. 1N»NTK1»KKIACKAI. 

I’ontcilvria (Monoeliorin) ha«tat». I 
[!'. vaglmilia, Madilcn.J j 

Oltnm IIM RL A NTH AUK a :. 

llii|Kinua ritMilimi 

„ Leacbviuitlliimnni [CriiUiriii 

Lvtoliciiaultii, Mwldi-it.'] 
i, Wallidtii 

., Ilumiltnnianitm 

lliltii'iiiin inJic.i [ Aiigirllftrin indicn, 

Krown.] 

OitDKU is. LIMACKiK. 

Twin:. Tuipt# 

Tulipa atvllula ... ... .M.tjnulit.nnlki 

Cngi-A cti-goii* 

Lloydin wro'.ina? 

„ irtn-tlcitfte 

Fritillarin virlicIHata ... 

„ Tltoinoviiniiiiiii 

Litimu Wiillk'liiiiiiiiiii ... ... Fimlora 

„ nt|n!ciwc 

„ gifrantviiin ... niioiiiyu iiar, 

Mctlionicu fttlorioaaj auiicrliA ... Itiali ningil, 
Hrirn'riHMllI* fulra [dUlichii] 

Thibk Ai.iii«»:a " 



M.-ijfluln.nitlkii, 


Fimlora 

Illiimiya nar, 
llinli nangal, 


Frequent. 

Common, ratlejm. 

Up to A ,000 fret. Bio* 

Ilf, 

Rhabar. 

•» 

Common. Hiee fleid*. 


Common. 

n 

Frequent. 

Common. 


Common op to 7,000, 
„ ab.ive 10,000 feet 
Com ■ on. 

Above 10,000 fret. 
1’hnlaain, 1,000 feet. 
Common, April. 
Common, Haiti begh. 

Above 10,000 lect. 

Vallcya. 

Above 10,000 feet. 


| tiliikw&r ... 
* KiiniLund ... 


T.unr IIv riMii,«. 


Wallichll 

elliptlvain 

Jilibn 

Ar/and 


... Firlya lalwan 
... l’aHwly* Mb. 

aan. 

... Shrolia Mlt- 
ear. 

... .libbn 
... Argniid 


Vallcya, April. 
Xaturaliscil. 


Hare, K&iimath. 
Common. 

Outer range 

99 


About’ 10,000 feet. 
IlSnli'Ini, a,ooo fret. 








HUrXUTAK DIHTWCmS 

DIVISION V.—ENDOGEN ®—( eontinned). 


ORDER If.—UMACKA (wrfwM). 
T«i»g Asr*R-«oiciL 


Aaparafrna raccmoeua ... 
„ ftllclnnn 

„ adaceiukn* 


... A Dora 
... Klwiruwa ... 


4 Polyponatonr eerticillatiim ... 

i fi „ mnltlttonum 

16 „ oirrhiflofum ? [Hibiricnni ?] 

17 Siuuadnn pallida 

IB „ alplna 

Thiuk Oi'iunroaiKir a, 

SB Oplilopogon lutcnuedina ... I 

Walllchinuua [•nicatiim, 

Malden]. | 

ORDER 13.—COM M KLYN ACRAL 

Rkcti >N OunANDNI A. 

Commelyna (Knoomnielyiia) aalici* 
folia. 

„ , r bo.igalvnaia ... 

n (TrDhyro carpus) oMiqna... Kina 
Anelletna acapiflonitu, [liurdannla 
■eaplHora, Hoyle]. 

M Hneolatnm 
„ pratenaum 

Hkctio* I! 1.1 iMviit'ja. 

Dithyroearpna, panlenlatua [rufua, Kaiultra ... 
Kuath]. 

CyanntU axillarie 
M crlatata 

19 n barbate 

11 „ racemoM 

19 tttrcptoiirinn rolnlillc ... 

ORDER 14.—ALINMACKJR. 

Ffftltaria aagOtlfnlla ... ... | 

01IDKR 15.* JVNCKiK 

Janena bnfunina ... ... Skin 

•„ fflanma 
M cooejnmi* 

„ WallkbiMw^ ... 

OR!-Eli U.-SMII.ACKAL 

Smtlax rlUaidia, Hoyle ... Kakirfhin. 

* MaevMlgrlhi ... „ 

naeettla 

, „ eaftaata ••a in 1 


Mi&hnr. 

UiMiiUhin, oil He, 
Comiiiuii. 


Ketlar. 


Froqnent. 

Common 


Frcqaent. 


Very common. 
Common up *«» 4,iNN) fl 

A Imre 5,non (ret. 
Haro. 


Common. 

Rhiliar. 

ft 

Common. 

Illiabar. 

Hire. 


Common. 

Frequent. 


Common. 

Frequent. 

Ruq’biii 











OK TIIK MORTIf-WRKTKIlN T1WYIXCKR 


m 


DIVISION V.—ENDOOENJE— (cohUmmI). 


Ha 

Scientific (tunic. 

Vcmacnlar 

Note. 



unme. 



OHD.iK 17.—DIOSH tKKACKJi. 


1 

rioacorca vcrwicolor 

firntl 

Kmiiiciit. 

9 

„ Miffittuta 

Tn r tngur... 

Tutu-in edible. 

.n 

M pciiiitphylla 

Muirinu mu- 

'i'ulN ni edible. 

4 

uiya. 

A 

„ delto.dca 

Oun 

Above fl,OOU feet. 


ohDKIl 18.-AHOII.KJS. 



Tkiiik J>uacu\cvi.*.«. 



) 

Ariwmi »ptcl(Mn 

Karp lea gojtit, 

('omiiKNi. 

9 

„ .luc>|u«iiKmtll ... 

• l 

Very common. 

3 

„ coMtatiuu 

»• ••• 

Common. 

4 

„ ciirmtiiiii - 

19 

99 

A 

Arum himtutuni 

If ... 

Common, July. 

(i 

Kaurnuiutum guttutum 


99 

m 

t 

„ l»unctatiiin? 

Kiln bank ... 

KiladliLiigi. 

8 

AmoqihoplinlliM campn n u 1 u t u ■ 

. • ■ 

lihiluir. 

j 

[Arum cniiipiuiiilatiun, Itoxb.]. 


Cniiinmit, July, very 
feet id. 

9 

T/phoniumP 

•9 *•* 


THIBR CiUlUKB. 



10 

Hemuiiatia vivipara 

„ utpilllfcra [Oulailiiini pu- 

lU|(lipin l&lu, 

Up to 4/iOu feet. 

11 

HAtij jiintl tin, 

Above A,<nni feel, flow*. 


mi lum, 1 ton V 

cm, June. 

19 

Colocaala ltoxburgliil ... 

Jaiigli ffwli 

Very ooiiiuioH. 


Oar pfipar. 

Cultivated. 

13 

„ hiiualcnai* 

Uwiaaudpi- 



par. 



OHDKH 19.—OUON1ACKJS. 


1 

A cornu cuIniiiuh 

n*ch bij ... 

Hare. 

t 

McioJapMiin elNcinnli*, l’otho* offiel- 
nulia, Itoxb J 

w deennrivu* [ru.hu* dcour- 

Ilatliungliya, 

Near llhim Til. 

3 

Kvlauaiya ... 

Hhtaar. 


dr ii*]. 


4 

Pot bos wain len* 

... 



(IKl)KH 90. TYPHACVJK. 


1 

Typha elcpluuitln* ... ... J 

I’adera, pc- 

Dliiliar. 

9 

„ angu4i folia ... ... 1 

lira. 

! Bora 

Marahe*. 


OK DICK 91.—JUSGAGIN ACKJS. 


1 

Potamogoton satao* 

• •a 

BMm Til and Kalni 
Til. 

9 

n tttucroMlcim Mt 

• ■ • 

*t M 

9 

„ crinpuni ... 

• • • 

»* M 

4 

„ pecUaatum 

• • • 

m n 

• 

„ perfoUatuin 


» « 







m 


IHMXTAYAK |>1ftTttl(*Tff 


DIVISION V.—EN POG EN jV.— ( cnu/inited ). 


No. 

Scientific name. 

Vernacular 
un i t. 

Nolo. 


ORDER 33.—]«KM N At -KA£. 


I 

I«eiimn minor 

1 

Illinkar. 

3 

„ |>olyrl>i»i [urbiciilnU, Hoxh.]. 

1 

Sin-tuna, up to 4,000 

1 

ORDER sa -CHAMlNKJt. 

Tmihk Oktxkjk. 

Ory/n anlivn ... ... i Dima 

Cultivated. 

3 

Tkibk Vll A I.A HlliV.M . 

Zen Mu vp 

niuitn 

Cultivated. 

a 

t'uh Larrynta 

Lakocliiya... 

Comnitm. 

4 

» giglUltea 

M ••• 

Frequent. 

A 

Tkibk Tamcfjk. 
rnupnUi m Innjiiflonnn 

Kina 

Rice llelilk. 

A 

Panicuni (IMirlfaurin) eruciatuin [Ho- 

• • • 

Frequent. 


ylei.Mmklen.) 

„ rur. tlUlncliya* ... 

• • • 

H 


„ OClOHtiU-liyiM 

• •» 

3* 

7 

Paulcum (Or.liopognu) ncumiiutliaal- 


Colonel Dnridaon. 

a 

mum. 

1’nnicnm (Kchinoclilon) cn'oniim ... 

Jang'i ninnili- 

Connnon. 

V 

i, frumentncnun 

m. 

Jliangorn a ml 

Cultivated. 

10 

„ liouhMiyiiiuin rlininirmphU 

nwiulirn. 

Vary connnon. 

ii 

MitiMcit] • 

«, (Setarln) glnticmn 


If 

13 

•i Itu'lcom 

Knnvni koni. 

Cultivated. 

IS 

,. (V!rjrnrln)niilliiociim 

Cltinn 

ft 

14 

rvniiluctitni trillitriim 

llinintafya ... 

Coimnuii. 

in 

Aruiuliiw In actum [lilnutta, MmMcn") 

• • ■ 

ft 

!»! 

n uqm'cunl* [miliaria, Madden, 

• ■ • 

>• 

17 

Tltyoanolvun agroatle ... 

Aiuim 

Very connnon. 

ia 

10 

Taint: Sti packac. 

Arncline fl'i|itnllunuii) Imciformh*, 1 
Art all tin cyananllia ... ... 1 

lliitnirn ft kn- 

Co'oncl Dariitmn. 

JO 

1 

Ikiiu: AiiBuKTiiu At. 

Vilfn c'angnta f Simrolio'u* rlongntn* 

knl mnn. 

Very common. 

Common. 

31 

Mmlilntl. 

Afn»tl» dIIm 


Colonel Daeitlaon. 

33 

Mulilmhrrjrla njr’vntiea ... 

i m . m 

Hare. 

33 

„ pwicttlal*... 

• • . 

3* 

J4 ! 

Polrpngmi ftijrnx 

Giaapioliya, 

Common. 

j& ; 

I'mti* IntifolIn ... ... | 

... 

ft • 

4 

30 

Tkibk AhunuxACKAt. 
Fhragmilra HoxburghM ... ... | 

| Birhra.mil... 

■ 

Common 

37 


Knrka „... 

If 

30 

„ BlfMlnula ... ... | 

Knl turn ... 

Bhim Til. 






UK THK HtWTII-WRMTKlKX VKOVIKCKti. 


mV I SION V. -KX DOUKNiE— ( .vnlinmd). 



Scientific iuunc. 


Vermicular 


(>KI)KU S3.—UK AM I NKiK*- (continued). 


Tkihi: CiiIjUuiiiI.*. 


sv Ch’oria decora 

30 CynoJon ductyloii 

31 Klctwinv oorncana 

33 „ indicia 


33 Arm aatira 

34 lt fatua 


Think AvKMjK. 


Tmm: 1'inm'i 


Dull 

Manditira ... 


Jiii-nln 



35 l*oa an nun ... 

34 „ IhiIImmia 

•7 „ triviitfia 

S3 Kragroatia cynotmroiilca 

39 „ caiiiluta 

40 H nutana 

41 H nmubUia 

4t clliata 

4-1 „ plunioaa 

44 „ dinrrhciia 

45 „ nardoidra 

4C „ or i m Ul fa 

47 Koaleria criatnta 

48 Dactylia glomcrata 

49 Festuca (llradiypmliiini) nepotenaia, 

50 Trlpogou (i'lagiolytnim) (IIiforme, 

Think 1>amiiubcjk. 

51 Arundinarla falcata 

(Two MfietiVi) 

59 Thamnocalainua apathillorua 

53 „ Falconer! 

54 Dendroealam- a atrictus 

H V- 

Think IlonoKAcrai. 

Loti tun tcmulcntum 
Triticum rulgare 
„ atriatum 
Uordcum hcxaatyclium ... 

„ himalayeuae [well ate] 


RingAI .mil 
Ninital. 

Kinpni 
Kali ringAI... 
lUlH 


J>al gcliun ... 

Jao 

Uajao 


Think Rottnokm.iackjk. 

Ophinrua perforatua 
Rottbeallia exaltata 
mm hi i auto 

tt tort* [Mncaithia tori a], 


85 I Maniaunaa granularia ... 


Common. 

Very common. 

Cultivated. 

Common. 


Cultivated, 

Common. 


Introduced. 


Common. 

Col! IJnvlilaon. 

M 

(nmmrm 
Very common. 

Cnl. Diiv iIwmi, 
Coiiiinon. 

(H; lolicr. 

Very common, April. 
Frit incut. 

Common. 


Very eo'nmon. 


n&lfttfill. 

Common, May. 
Jtlialmr. 

Dliunaa; cultivated. 


niiAbar. 

Cultiraleil. 

liar*. 

Culti ratal. 

„ above 10,000 ft. 


Very common. 

Frequent. 

Karo. 

» 

Frequent 









3!>* 


HlllXliAYAN DIRT&ICTS 


DIVISION V.—KNDOGENJS —(continued ). 


Mo. 

Scientific mum. 

Vernacular 

name. 

Mote. 


ORDKK S8.—GRAMINKA£ -(concluded). 



Tkmk AxMuttNHMr*. 




ANDMirOUUR, WITH ROMMS* » BkBDKI.. 


08 

Ifetcropogon eontortua, 87 

Knmariya ... 

Common. 

07 

„ polystachyim, 49 

99 

»* 

n 

Tsrhmitnm eorollat lie, Oft 

Moniya 

Frequent. 

89 

Ischirutniiea apct'lowia, 189 


99 

7« 

H|i >itiopofion InToIntiui, 117 

Ki 

99 

71 

A|mk-o|»Ih liimalayen«ia, 108 

• • • 

Rare. 

78 

lUlliratbcrum lenelfolitui, 997 

... 

Common. 

7» 

„ micros, 989 

• • • 

99 


Tniim AxDUoroooKK«. 



74 

Rath rather nm aulimoticna 140 


Common. 

78 

Cy uibopogon pachnodes, 997 

• • • 

79 

78 

„ diatana, 998 

«»• 

99 

77 

„ Tcruioolor, 801 

Pirlya ... 

Very cofnmon.Naini Tal 

70 

N newlulua, 80S 

„ Iwarankiiaa, 808 

« • a 

Common. 

78 

Mlriya 


8(1 

„ Martini, 809 

• •• 

Bhibar. 

81 

„ flexnoana, 910 

Bnjara. 

Very common A more. 

89 

Andropogon erythrocoleoa, 841 

• •• 

Com i on. 

88 

„ pnnctatna, 849 

Pagrimalai... 

Very common. 

84 

„ eontrorerana, 849 


Very common, October. 

8ft 

„ niontanna, 8ftt ... 

» •» 

Colonel lJaTidaon. 

80 

Forghnm halepenalm 884 

* • • 

Common. 

87 

Anathcrnm mnricatns, 898 

Gander, koakaa. 

99 

88 

Chryaopogon cwruleua, 404 * 

Gwcriya, pat* 

M 


mal. 


O 

„ Trinti, 408 


Rare. 

90 

„ Royleanna, 49ft 

Halim 

Common. 

|]1 

„ echinnlatnc 498 

* 



„ vlllnenloa, 497 


aaa 


H gianeopala, 499 

• •a 

Rare. 


H mhrrfMtia, 480 

• a • 

99 


„ parrlepica [R h a p h i a 

Patklya, chlr- 

Very common- 


miCroatacnya,] 481 ... 

aula 


Hpodiopogen petlolarie, 448 

aaa 

Common , Mainl Tal, 



.» nly. 

87 

Anthiatiria arund inarea 

Win, kanynr, 

Bhibar and ralleya. 

98 

„ ouathtra ... 

; JyotUh-mati, 

Roots lumlnona. 

90 

I>vperata anuviinaoca [cyllndrlca Lam] 

r Shiro 

9# 

100 

Haccliariuu epontaactun ... 

Jhanah 

Bhibor. 

101 

n 8ara 

Farur 

lot 

„ semi decumbent 

Tat, more ... 

99 

108 

• „ exaltatnm ... 

• •a 

99 

104 

,, Mania 

Man] 

99 

108 

Vrtanthoa ollraoena, Blfiw. 

Kane 

Common. 

108 

„ mlpinaa, ltd gw. 

aae 

It 

107 

„ fllifottam, Mem. 

aaa 


108 

wi,« N rafnnip Mtct* *»• a** 

a a a 

9f 

109 

„ rafipilam, ftteed. 


9V 

no 

111 

Lntathcmm Royleaaaa. 

Pfllllnll ••• cat 

a* a 

Rare. 

Iraqneat 

lit 

Ralalta japonioa 

•■e 

IS 









OF THE NORTH-WESTERN PROVINCES. 


m 


DIVISION V.—ENDOGENjE —(rmtimti ). 


Ha 

Scientific name. 

VcrnactUar 

name. 

Note. 


ORDER 91.—CYPKRACFA\ 



TltlBM CTMMiCKA 



l 

Cyperur (Pycrcnd) eapilkrl* 7 

• a* 

la* 

a 

H dkphenua? 

aat 

aa* 

a 

„ nnguktu* 

a a a 

aaa 

4 

M alopecnroidca 7 

... 

aaa 

6 

0 

„ (Kucypcrua) compremns ... 

i, dlffonnla 

• • . 

• ■ a 

aaa 

aa# 

7 

H Irk 

a aa 

Common. 

8 

Crmth nircua 

a a a 

Very common. 

9 

M togoilfonnla 

Mot ha n« 

Cultivated. 

10 

„ tcnalilorn* 

•» a 

Common, Align* 

11 

„ rotunda* fherMUehyo*, 

aaa 

St 


Koxb.] 



eh 

„ obliqtma 

• a * 

a 

19 

14 

„ murillnn [pygmmu, Ratx.] ... 

„ Wnllichtana* ... 

a* a 

aaa 

**• 

aaa 

1ft 

„ flnibrktna 

aaa 

aa* 

1« 

„ dlliitna 

aaa 

Very common. 

17 

Mariacua cypeilnua 

I’nnmotha 

Common. 


and nagar- 

nautliA. 



It 

Kyllingin inonoccplutk ... 

Nirbtai ... 

N 

It 

n tricep* 

M ••• 

*» 


Trims Srtin.a. 



30 

Abilgnnrdk moiiootachyn 

aaa 

• ao 

91 

Elcocharia pnluatri* 

a * a 

a a a 

at 

„ aniglnmi* ... ... 

. * . 

aaa 

99 

Klcogtnu* oTattt 

a ■ a 

• aa 

94 

if cnpltnta 

aaa 

• a • 

9ft 

Scirpti* jnneoide* [mntlcwi] 

*• a 

• aa 

94 

„ lacuatri* 

aaa 

Bhfm Til. 

97 

m affini* [OMtitiaiaa] 

aaa 

a aa 

98 

Iaolcpi* actacca 

a * a 

• aa 

99 

ip ittplna ■*• 

aaa 

• • a 

ao 


aaa 

• . a 

91 

ii Itlfliki 

aaa 

Common. 

99 

Fim)>riatvll* nnlleeeciw ... ... 

fi jundiormla ... 

aaa 

aaa 

88 

• a* 

Tory common, 



Aegucfc 

84 

8ft 

M ■nbtvietadurmreoinmnBU)... 

„ qvtnqnangnlana 

aaa 

aaa 

Common. 

81 

Krlophornra comomim ... j 

Bftbnr ... 

Vary common, au¬ 
tumn. 


Hum Hrroimra. 



" 

Lipocavpht argentea ... ... | 

#*• 

Very common, July 
•mi AngiMt. 


50 










394 


HIMALAYA* OI8TB10TS 

DIVISION V.—ENDOGENJ £—(concluded ) 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


OBDEB14.—CYPERACE®—(oooriuded). 



Tuna BHrucoanai**. 



as 

Rhynchoepora chlnenete 

• • • 

ooo 

» 

„ WaUichlana ... 


•00 


Tana Camoks m . 



40 

Cam (Androgyna) longlpct 

t|« 

• •• 

41 

„ follow 


• a • 

41 

„ nublgena 

... 

Gouva 

43 

„ notdeia 


• a V 

44 

M Vahlli [alplna] ... 


• •• 

45 

„ hamatoetoma 

• •• 

• •• 

EH 

„ estigcra 


... 

47 

„ myoeurua 

• • ■ 

Above 5,000 fret, 



May. 

48 

M condcneata 

• • • 

Common. 

40 

„ filldna 


it 

50 

„ (Bifida) aaxatilia [ r l g 1 d a, 

• M 

• •• 


Good]. 



61 

Cam notha 


• • • 

00 

53 

„ acuta [gracilis, Curtis] 
rt (Triflcue). ligulata 
„ cardiolepis 

III 

• •• 

a • a 

Ml 

64 

• •• 

• a * 

55 

i, Roylcann 

• ■ • 

. a • 

Erl 

„ Moororoftll 

« « • 

a aa 

67 

„ omodor uu [alopecuroldeo Don], 

• • • 

• M 

68 

ii obccnra ... ... 


•»• 

60 

„ fueiformle 

• •• 

IM 

EH 

„ Walllchlana 

• M 

•oo 

81 

„ eruenta 

• • • 

• •0 

80 

u (Incerta) Thomaouli, Boosts 

• •a 

•oo 

83 

if mitts, Boott. 


••0 

84 

„ unci noidea, Boott. 

• •• 

•oo 

86 

„ vesiculosa, Boott. ... 

• •• 

•oo 

88 

Uaclnia nepolcnaia 

too 

•eo 


OBDEB KBIOCAULONEJL 


1 

Eriocaulon aexaafolare ... ... | 

Very common. 




anrampa. 


* OBDEB M.— TR1LLIACEJE. 


S 

Paris polyphylla 

aoe 

Common. 

f. 

IMlliam Goraniaaom, Boyle 

• •0 

Ultra Faaa, 11,000 


m 


feet. 
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DIVISION VI.—ACROGENJS. 



a 

9 

4 


10 

11 

ia 

is 

14 


i« 

17 

ia 

19 


ORDER l.—FILICES. 
Tains Olcicumicu. 
Glrichenia dlcbotooa ... ... I 

Tuna Diokmkxsjk 

Woodala lenoaa 
„ elongate 

DJckaonia appandlcnlntfl [SitoloMnm, 
J. Smith]. 

Tube IlTuaNoriiTixxje. 

Hytncnophyllnm poyantbui [execr* j 
turn?] 

Tube Dmuisa. 

Darallla (Lcocoategla) mcmbnnuloaa, 

lrauuraa 


M 

*» 


It 

n 


n 

m 

u 
*• 


ctu'tidiatataf 
pulchra.f 
n chacroph 711 a 
[cy«* pterl«, 
D.Cj 

H nodosa I’Acio- 
pborus rrcal.) 
(EndaralHr) dirarleata (e!c- 
gana. Madden). 
(Mlcrolcpla) Hooker!ana .. 

„ apeluncw 

(Stcnoloma) tenuliolta 


ft 

99 


I 


Tame Pr^aiDF m. 

Adlaatum lunnlatutn 

„ candatum [rhlxophorum 

Strartc]. 
CapUloa-Teneria 
mnatem 
„ pedatnm 
Cbelllanthea Dalhoiuie ... 

n farinoem [dealbata 

Onychiom anratoai 

japonlenxn ... ... 

Pallaa [Chailopleclon] graeilU 

„ rAlloaotna nitidnla 
„ fPlatylama] ealometanoa 
Ptcria (Bacteria) longifolla 
erotica 

mi*, atenophylla... 
qnadrt aanta 
(Pads) wnWaa 
(Camptcria) Maori ta 

„ WaUichlana ... 
(Lttobrochla) indae 


»» 

»» 

n 


H 

n 


* 

m 


MuMraka 

Uansrij 


Biahkatra... 


««« 


• •a 
at* 


Rare, Dudatoli. 
Caanoo. 


On troM, III osar, Oo- 
tober. J. H. Batten. 


Frequent. 

Rare. 

Common. Sinner. 


Rare. 

Very common. 
Bhibar. 

t# 

Common. 


Common. 

Very common. 

Common. 


Very common. 
Common. 

Bare 1 reeemblea Cryp- 
tofranuua criapa. 
Rare. 

On rocka at low fordo. 
Very common. 

Common. 

Very common. 

Vory i 
Beta 


Rear Ramghir, f. H. 






huiXlatax district* 

DIVISION VI.—ACROGENiE —(continued ) 




Seleutiftc umbo. 


UllDKH 1.-—FILICB8—(continued). 

Tbibk BuiCUSMC. 

Woodwardla radicaus ... ... | 

Tour Aspli.mkjk. 

30 A spiral um (Etuwplcnaiuui) cnnlior- 

nio. 

36 „ „ alternan* 

87 „ „ vlrldc 

33 M „ trlchomancft ... 

39 „ „ rifttctitisi ... 

40 „ M flaulcauic 

41 „ „ udiantuui 

nl .rum. 

48 „ „ foutanuui, 

43 H „ varlnns ... ••• 

44 „ „ bulblfiriun, 

40 n „ tenul folium 

[concinniun 

Wall]. 

p (Athyrlum) tliclypter- 
olitcc. 

„ mm tuacru car* 

" pnm [fo lo- 

loanm Wall]. 

„ n nlgripcs ... 

„ „ fliix femina too 

[pec tint* 
turn]. 

„ M ©xyphyl- 

Ima. 

„ „ fimbrli'tutii, 

„ nmlro a u;u 
[Atlonto tin 
must rule] 

„ (ZMplaiiuin) po! y p o d i- LI ngra ... 
oidcfl. 

„ „ inox-i. M 

„ (Anlso^onlum wctiien- 

t.’m. 

„ (Heualdictyuni) Cetera e h 
[Ceter a c h 

Actlniopterl* radiate ... «. Morpnchh... 

# TsiOii Aenuic. 

Aapidium (Fo)y*tichum)*iur Iculat um, 

„ n ihclfollwn... 

„ „ Tliouiaoiii • •a | Mt 

41 * M acolcntnin 

... * n •> mr. rufo bar- 

batuu, Will. 

•t „ u Prcaoottiamim, ... 


Low levels, Tory com¬ 
mon. 


CoTtmoa. Blnsar, July. 

Very co nmon on walla. 
A iovc 12,000 fccL 
Common. 

Frequent. 

Common. 

I Lire. 


Frepicut. 

M 

Hare. 


Colonel Davidson. 
Common. 


Colonel Davidson. 
Common. 


Colonel Davidson. 


it 

Hare. 


Common. 

,i edible. 

„ not edible. 

Bine-, Very like Aaplc- 
niua a 1 tern an*. 
Common, watts, Sri* 
nagar. 


Common. 

Above 8,000 aeol. 
Common. 

Very common. 

Colonel Daviuooa. 
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DIVISION VI.—ACROGENiE—< continued). 


No. 


Scientific imum. Nolo. 

none. 

ORDER 1.—FILICES—<contluued). 

Tbibk AariDiKni—(concluded). 



03 ▲epidium (J’olyaticlimn) ariatatum 
(conllfolium Wall). 

M m (Cyrtomliun) falcatum ... 

„ „ «wr. caryotl- 

dinm. 

Nephrodiuia (Laatrca; patc*oa 

it it canum ••« 

•i M proU\nm ... 1 

ii ii fllix maa ... ... 

ii „ ear. cochlca- 

tum. 

m I, flaccidum ... 

n n aplnnloaum... 

i, n apn ratlin 

h „ o il o r a t it m Katra 

(eriocarpmui H. K.) 

„ n onmutifrona, 

n (Euncplirodiiim ) nnituin ... 

„ ii ctieu 11 a t n m 

(nnUutn, Sk-b.). 

„ ii aridnm 

„ „ molle 

n (Sagcuia) poiyntorphum ... Lingra 

ii i, varioluMiui 

i, M cicnta Inni 

Nc^hrotepia cor<lifolia [tubc-roau. II. 

Okandra neriiformia 
,i Wallicliil 

Titian FoLTroDir.JK. 

Poly podium (Pbegopterla) ciubc- 
aceua, 

,i „ diatana ... 

,i (Goniopteria) urophylltmt, 

„ „ prollfcruin, 

„ n llnoatum ... 

,i H mnltlllnea- 

tnm. 

„ (Goaiophlebium) aincnum, 

H || lachnotitis . 

ii „ aubauricula* 

I turn (argutum, Wall). 

03 | Polypodium (Nlphobolua) adnaacena, 

„ linqna ... 

n n atlgmoaum, 

ii ii flaeum ... 

n H (floCCUlo- 

mm). 

_ (Phymatoden) 11 a e a r « 

[Nleopdlla nnda). 
m „ normals ... 


Bii&bar. 

Frequent. 

Vary common. 

Colonel Davidson. 

Common. 

Very oommon. 
Common. 


Very common. 
Common. 

... Very common j edible. 
Frequent. 

Rliabar. 

Colonel Davldaon. 
Frequent. 

... Up to 4,ooo fleet. 

Haro. 

Common. 

Rare i JTpakotiil. 

Common. 

H 


Low alevitiona. 

Common. 

nh&bar. 

Valley a. 

m 

Common. 

_ H 

Frequent. 

Common. 

Vallay a. 

Common, June. 

Bare^ 

Scented fern i »wy 
Common. 










m 


HIMALAYA* DISTRICTS 

DIVISION VI.—ACBOOENffi— {etmHnutd), 




Frequent. 

Bara. 


Common. 

Bh&tr. 

Common. 

Frequent. 


Colonel Daridaon. 
PyGra and China. 

About 13,000 feet. 
Blnaar. August. 
Rare. 

Common. 

Binaar. 

Binaar, June. 


BUbar. 

» 


Very common 10,000 
met Chanpatta. 

Bara Kbit! 10,000 foot. 
May. 


Common. 

BUbar. 















OP TBS WOXm-WitfiTKBS PSOP1KCB8. 


DIVISION VI.—ACROGENJ£—( continued ). 



ORDER f-EQUISETACEil. 


I I EqviMtaa dtbiti w ... 

I I N diAwnsii Dim[i<op»< 

> rlum, Wall]. 


llk&bar. 

UiU streams. 


ORDER a.—LYOOrODIACKJR. 


1 Lycopodium tencllum 
f „ sctaccom 

t „ circinatitm 

4 w aabullfolium 


m l Tula muka 


Very common. 

Haro. 

Frequent, 4,000 foot. 
Common. 


ORDER 4.— MA118IL1ACKJE. 


1 I Manilla quadrifolia 


DSi&bu. 


OBDKR tt.—SALVINIACKA5. 


1 I Aaolia pinnata 


TarAi 


Common in pools. 


ORDER 6.—CHARACEJE. 


I I Chan TorticlUata 


Nalnl Til and Qiiia 
Til. 


ORDER 7.-BRTACEJEL 


Tans Diceakacm. 


1 Leptotrichnm Inclinatum, Mitten. 

1 M mollicutam, Mittin . 

3 „ himaloyanum Mitten, 

4 Dierannm himslayanum, Mitten 

5 „ rcfiexlfoliutn, Mailer, 

• Didjmodan lasifolluo ... 


Hot!. 

Common. 


Tans InroonvActa. 


1 OetoMepbaram albidum 


Bhibar, 


Tana Tucaonciucu. 


am Rojrlel, Mitten 
Thomson!, Mitten 
ftrM&cynnaa, Mitten 






nnf<tLATAff DISTRICT# 


DIVISION VI.—A< ttOGEJUB— ( ronthwM). 

























